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Cm.UIaHoe — MoAodaji meKtnoHUKa u Kapcmoo6pa30- 
eanue e Aa6qhckux AAbnax. AHajiH3HpoBaHa CTpyirryp- 

HO-TCKTOHHHCCKaJl HH(j)OpMaURH HCCJieflOBaHHfl KapCTO- 

Boro MaccHBa b An6aHCKHX Ajibnax, Haxoaamerocfl k ce- 
Bepo3anaay ot noccjiKa Bore. MaccHB cjiohcch iopckhmh 

H3BeCTHHKaMH, fle(j)OpMHpOBaHHhIMH TJiaBHhlM 06pa30M 

b KOHue aoueHa. Bo^oHocHaa CHcrreMa, pa3BHTa» b h£m, 
TpemHHHO-KapcTOBoro THna. PeKOHCTpyHpoBaHhi Han- 
paBJieHHA rjiaBHbix ocefi tcktohhhcckhx HanpHaceHHH s,, 
s 2 h s 3 , AeHCTBOBaBniHX ua MaccHB c paHHefl iopbi ao Ha- 
iuhx flHeft, nojiyneHHije b pe3yjibTaTe aHajiH3a pacceHBa- 
hh* nap TpemHH cicajiLiBaHHJi, tcktohmhcckhx nnpia h 
MexaHH3Ma b onare oflHoro GjnmcopacnojioxeHHoro k 
paHOHy HCCJieAOBaHiu 3eMjicTpaceHH*. #e(j)opMauHH 

IlHpHHeHCKOH 4>a3W, 6jiarODpBJiTCTBOBaBIlJHe OTKptlTHK) 

cHcreM TpemHH HanpaBJieHH* CB — K)3, onpcaejiaioT 
rjiaBHbie icpTbi pbjbhthji Kapcra b pafioHe. B KanecTBe 
BTopocTeneHHUx npouBJiniOTCJi HajioaceHHbie bo BpeMa 
HeoTeirroHHHecKoro 3Tana onrpbrnje CHCTeMbi TpemHH 
HanpaBJiemu C3 — K)B. Pa3puBHue HapyiueHHJi Hrpa- 

K)T KOHTpOJIHpyiOmyK) pOJIb AJIS flpeHHpOBaHHH aTMOC- 

(J)epnnx boa h MexaHHHecKoro Bbmoca pa3Apo6jieHHoro 
MaTepnajia h Boxpyr hhx OTxpuBaiOTC« rjiy6oKHe ao co- 
tch MeTpoB nponacTH, rjiaBHUM o6pa30M b CHjibHo 6peic* 
HHpoBaHHbix 30Hax. Bo BpeMJi HeTBepTHHHoro nepnofla 

CKOpOCTb 3P03HH AOMHHHpyCT Ha/J UpOUeCCOM B03flbira- 
HHJI MaCCHBa H GOJlblUHHCTBO nOBepXHOCTHblX KapCTOBUX 

(J)opM 3anojiHseTCJi AejiyBHajibHbiM MaTepnajiOM. 



Abstract: Structural and tectonic information concerning 
the karstic massif in Albanian Alps situated NE from the 
Boge settlement has been analyzed. The massif is built up 
of Jurassic limestones, deformed at the end of the Eocene. 
The type of water-bearing system is jointed -karstic. The 
direction of the principal tectonic stress axes a,, a 2 and 
a 3 , having acted on the massif from Early Jurassic time up 
to present days have been determined by analyzing the 
dispersion of the pairs conjugate shear joints as well as 
tectonic striations and one fault-plane solution from an 
earthquake near the region of investigations. The Pyrenees 
tectonic phase deformations have favoured opening of the 
joint systems striking a NE-SW. Faults play a control role 
about atmospheric waters drainage as well as about me- 
chanical transportation of debris and deep up to several 
hundred meter precipices open around them mainly in 
brecciated zones. The erosion velocity is dominating on 
the process of massif uplift during the Quaternary, and 
many of superficial karstic forms are filled up by deluvial 
material. 



Shanov, S. 1996 Young tectonics and karst formation in the Albanian Alps.- Geologica 
Balcanica, 26.3; 47-52. 
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Introduction 

The present investigation is a result of the 
analysis of the structural-tectonic information 
collected during a speleological expedition in 
the summer of 1994 in one region of difficult 
access in North Albania. The expedition was or- 
ganized by Bulgarian Federation of Speleology. 
The main goal of the study is to show a strong 



influence of young tectonic processes on the 
formation of specific conditions of karst forma- 
tion. The study has been performed on a scale 
1:100 000, and the only available geological in- 
formation was geological and hydrogeological 
maps of the Republic of Albania in scale 1:200 
000. The geological map is worked out on a chro- 
nostratigraphic principle. Some corrections and 
specifications, concerning mainly the fault struc- 
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tures on the limited area of the investigations 
^necessary during the field ob*^- ^ 
faults are conventionally ™ mrf ^""^ 
ments and geographical area names through 

which they pass. 

Short geological and tectonic 
characteristics 

The structural complex characterizing the ex- 
ceptionally complex geological structure of the 
not so large Albanian territory is named by Al- 
banian geologists as Albanides (Bmoicy h ap., 
1978) The both basic megastructural units oi 
the Albanides - North Albanides and South Al- 
banides (related with the Helenides) are sepa- 
rated by the Shkodra - Pejio transversal zone 
representing an old paleogeographic province. 




Fig. 1 Regional tectonic scheme of North Albania (after 
Bicoku, Aliaj, 1973 and Geological Map of Albania in scale 
1:200 000) 

/ — zone Gashi — uplifted after Early Palaeogene; 2 - 
zone of the High Karst — uplifted after the end of Early 
Palaeogene; 3 — Albanian Alps zone - uplifted during 
the first half of the Palaeogene; 4 - Zone Krast-Cukali - 
uplifted during the second half of the Palaeogene; 5 - 
Neotectonic superimposed depressions; 6 - thrust fronts 
lines; 7 — isolincs of the maximum upliftings during neo- 
tectonic stage (after Bucoku, Aliaj, 1973) 
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AlbamanAlpszo^^ , 

S2TX Urrigenous "*^£S* 
an up to Lower Triassic age. They are coverea 
£ carbonate sediments. Their accumulation 
Save bSI during Middle Triassic. There are 
Ses formed in the same time. A continues 
SenStion of neritic limestone foUo^ up 
to Maastricht time. Jurassic P^gichme^ 
stones with silicotics layers occur in the Eastern 
SS of the Albanian Alps. This part (called also 
subzone Valbone) is considered as an indepen- 
dent Uansitional element of uplifted nentic Al- 
banian Alps (Vermosh flysh) which covers a 
period from Maastrichtian up to Eocene. 

At the end of Eocene time, the Albanian Alps 
zone have been deformed and thrusted to the 
South over the zone Krasta-Cukali. From struc- 
tural point of view the Albanian Alps are a mon- 
ocline dipping north-west. The big Valbone an- 
ticline is located to the north-east in its back 
and the big syncline Malesia-Madhe is situated 
to the north-west. 

The region in which the expeditions ot the 
Bulgarian Speleological Federation worked dur- 
ing the four consecutial years (beginning from 
1990) is a part of the North Albanides. Accord- 
ing to the age of the more intense folding, the 
region belongs to the areas deformed at the end 
of Eocene time. More detailed structural and 
tectonic investigations in 1994 have been car- 
ried out on the territory belonging to the SE limb 
of the syncline Malesia-Madhe, and especially 
near its axial part. The geology of this territory 
is represented mainly by carbonate complexes 
of Lower Jurassic up to Lower Cretaceous (Bare- 
mian-Aptian) age. 

Different-order faults determine the forma- 
tion of the tectonic block structure of the lime- 
stone massif. Those are long-term acting faults 
with quite explicitly manifested neotectonic ac- 
tivity affecting the relief and the karstic processes 
in the region. The recent activity of some of the 
faults is manifested by concentration of earth- 
quake foci along them (Fig. 2). The fault Rapsh- 
Bocani is quite active during the recent tectonic 
stage (No. 4 on the Fig. 2 and Fig.3). It is 
clear, that energy accumulation occurs along this 
fault, periodically being released by earthquakes 
in the zones of its crossings with other regional 
faults (e. g. with fault No. 1 — Pjetroshan- 
Velicikut-Kozhnje, or with fault No. 3 — Boge- 
Budace). Following the most general consider- 
ations reflected on the geological map of the 
region, it could be assumed that in the contem- 
porary tectonic stage there is an uplift of North- 
ern fault wall and subsidence of the Southern 
one. This is a continuation of the tendency of 
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Fig. 2. Main fault structures in the investigated region 
and epicentres of recorded earthquakes for the period 1961 
— 1988. Earthquake magnitudes: 1 — M < 2.0; 2 — M - 
2.1 _ 3.0; 3 - M - 3.1 - 4.0; 4 - M - 4.1 - 5.0; 5 - M 
= 5.1 — 6.0; Faults: 6 — normal faults; 7 — thrusts. More 
important regional faults: 1 — Pjetroshan-Velicjkut-Kozh- 
nje; 2 — Dobromiri; 3 — Bogft — Budaci; 4 — Rapsh — 
Bocani; 5 — Ducal 



neotectonic development of the region which 
predestines the contemporary relief. The neo- 
tectonic stage of the Albanian Alps development 
is marked by intense uplift whose total ampli- 
tude in some parts is more than 200 m. 

Geological and hydrogeological 
conditions of karst formation 

During the whole Mesozoic after Early Triassic 
time, the sedimentation conditions existing al- 
most continuously up to the beginning of Maas- 
trichtian have resulted in the formation of a thick 
limestone complex. The following tectonic de- 
velopment during the Alpine tectonogenetic 
phases and especially the expressed overthrust- 
ing of a part of the limestones complex to the 
South, have increased the complex thickness. 
The neotectonic uplift and denudation have led 
to the contemporary complex relief, with alti- 
tudes exceeding 2000 m. It could be supposed 
that the thickness of the carbonate rocks, now 
subjected to karstification, is more than 1500 
m. This supposition is argumented by the con- 
centration of big karstic springs at altitude of 
some tens meters over the sea level and running 
out of impressive quantities of fresh water in 
Shkodra Lake and Adriatic Sea. The tectonic 
factor should be also taken into account. It com- 
prises fault sets that facilitate the drainage of 
superficial water outflow occurs by channels 
which do not allow always the formation of 
karstic cavities. 



According to the Hydrogeological map of 
Albania, the fault marked by line Pjetroshan- 
Veli^ikut-Kozhnje plays a role of main distrib- 
utor of underground water outflow in the re- 
gion localized West — Northwest from the Boge 
settlement. There are concentrations of karstic 
springs at the Northwestern fault wall. Proba- 
bly, an enormous underground water flow is 
drained by the same fault, coming out on the 
surface near the village of Pjetroshan by a well- 
developed karst spring system. One of the springs 
has a debit up to 4 m 3 /sec. 

In the same time, the Southeastern fault wall 
constituted by faulted blocks supplies all con- 
ditions needed for draining of huge superficial 
water quantities (most of all atmospheric) and 
their running towards the drainage zone. Ac- 
cording to the Hydrogeological map of Albania 
in scale 1:200 000, the investigated region is lo- 
calized in joints-karstic type of water-bearing 
system having an effective infiltration ratio about 
0.6 — 0,7. In these conditions the atmospheric 
waters penetrate fast in the water-bearing sys- 
tem and flow towards their natural drainage lev- 
el. In this way, no conditions stimulating hori- 
zontal karst system developing could practical- 
ly exist. The conditions for vertical channels- 
precipices are much better. Several expeditions 
of the Bulgarian Speleological Federation just 
prove the mass development of precipices reach- 
ing depths from tens up to 500 m. 




Fig. 3 Geological scheme of the investigated territory NW 
of the Boge" settlement (North Albania), carried out on 
the base of Geological Map of Albania in scale 1:200 000. 
The rhomb sighed BG94 is the region of investigations of 
the Bulgarian expedition during 1994 
1 - Upper Triassic limestones and dolomites; 2 — Lower 
Jurassic limestones and dolomites; 3 — Middle — Upper 
Jurassic undivided limestones and dolomites; 4 — Upper 
Jurassic limestones and clay sands; 5 — Tithonian lime- 
stones; 6 — Lower Cretaceous limestones, carbonate lime- 
stones, clay sands; 7 - Quaternary sediments in superim- 
posed depressions; 8 - faults: 1 - Pjetroshan-Velicikut- 
Kozhnje; 2 - Dobromiri; 3 - Boge - Budace; 4 - Rapsh 
— Bocani; 5 — Ducal 
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Fig 4. Scheme of fault ruptures in the region investigated 
in 1994 points of structural measurements and base karst 
forms orientations on plan. 1 - fault with undetermined 
type of displacements; 2 - normal fault; 3 - strike-slip 
fault- 4 — thrust; 5 - points of structural measurements. 
Faults: 1 - Pjetroshan-Velicikut-Kozhnjc; 2 - Dobromi- 
ri; 3 — Rapsh — Bocani 

The speleological as well as the structural- 
geological investigations in the karstic massif to 
the North-West of Boge settlement (Fig. 3) clar- 
ified additionally some problems and showed a 
strong significance of the fault tectonics as a fac- 
tor for precipices and caverns formation in the 
most fragmented zones by young displacements. 

The measurements of the space elements of 
joint systems and 'tectonic striations on differ- 
ent surfaces of outcrops have been carried out 
only at 16 points (Fig. 4) because of relief com- 
plexity, its difficult passibility and the limited 
time for field observations. The information 
turned to be sufficient for reconstruction of the 
main tectonic deformation phases after Early 
Jurassic times up to present days which deter- 
mine the main relief characteristics as well as 
the superficial and underground karst features. 

Investigation methods 

Three basic methods are used for the reconstruc- 
tion of the tectonic stress field principal axes 
reconstruction in the region studied. Detailed 
analysis of the final results from each observa- 
tion point allowed to distinguish the different 
deformation phases expressed in the structure 
of the joint systems of the karstic massif and 
controlling the basic characteristics of the karstic 
processes and to determine their age. 



Jember 1968) and epicentre localized to the 
South-West of the studied region (X° - 42. iu , 
Jo = 19 35°). These data are taken from the pa- 
per of MU90 (1994). 

2. Tectonic stress field reconstruction from 
striations on slickensides 
These investigations take the most significant 
place in the collected information because in 
11 points of structural investigations indicators 
of displacements on the joint and fault surfaces 
have been found out - exceptionally well-pre- 
served tectonic striations covering in some cas- 
es surfaces of several square meters. This type 
of reconstructions correspond to a mesoscopic 
level of rupture structures and the kinematic 
characteristics of the rock block displacements 
are used. The methodology (Caputo, 1990) re- 
quires strict determination of the elements of 
the displacements on the friction surface/The 
computer program for data processing and anal- 
ysis was kindly given by R. Caputo (University 
of Florence, Italy) to the Geological Institute 
of the Bulgarian Academy of Sciences. 

3. Reconstruction of the tectonic stress fields 
from tectonic jointing 

This study has been carried out following meth- 
od of Nikolaev (HHKOJiaeB II. H., 1977), which 
has been commented and adopted for comput- 
er based use (IIIaHOB, Ctojihob, 1986) and suc- 
cessfully applied in a number of karst regions in 
Bulgaria, France and Cuba. The method is built 
up on a basic principle, i. e. the pair of systems 
of conjugate shear joints appearing simulta- 
neously at a certain tectonic stress field shows 
some dispersion towards the minimum main 
principle stress axis o y In statistical estimations 
of mass measurements of joint elements of a 
certain outcrop this is expressed by well-observed 
in the distribution of maxima, thus allowing for 
an undoubted identification of the principal 
stress axes. One of the handicaps of this meth- 
od is that it is difficult to differentiate in a given 
rock massif more than 3 or 4 tectonic influenc- 
es. In the region studied mass measurements of 
joints have been carried out in 4 points. 



1. Fault-plane solutions from earthquakes Investigation results 



This is the most precise method for determina- 
tion of the principal axes of the youngest tec- 
tonic stress field. It is easy to determine P (com- 
pression) and T (tension) axes of the recent tec- 

50 



Structural investigations applied for rock for- 
mations of different age (but within the Jurassic 
Period) allow to differentiate by time recon- 
structed tectonic stresses. Figure 5 shows dia- 



grams of the reconstructed tectonic stress fields 
in the measurement stations, which are related 
to a certain tectonic phase of a global scale. This 
turned out to be the most logical scheme when 
interpreting and comparing reconstructions in 
Jurassic limestones of different age. 

The youngest (Quaternary and recent) tec- 
tonic stress field is defined by the mechanism 
solution of the only available earthquake focus 
near the territory studied. Its features (NW-SE 
compression and NE-SW tension) could be 
found out in reconstructions in points 13 and 
14. This field is characterized by exchanged stress 
axes compared with those of Neotectonic (post- 
Miocene) stage, where minimum tectonic stress 
a 3 of NW-SE to E-W trend has determined for- 
mation of neotectonic superimposed depressions 
generally elongeted towards NE-SW (see Fig.l). 
The compression was subvertical ( uplifting) and 
it is well-expressed by the striation on the tec- 
tonic slickenside of point 13. 

The most considerable deformations can be 
referred to the Pyrenean phase (end Eocene). 
Then, under the conditions of strong pressure 
of almost North-South direction (see points 5, 
10, 12, 13, 15, 4 and 9) a Southward trusting of 
the Albanian Alps zone onto the Krasta-Cukali 
zone occurred. After the Middle Jurassic times, 
young Cimmerian, and after that, Laramian tec- 
tonic deformations affected the massif of lime- 
stones and dolomites. Clear reconstructions in 
points 13, 14, 16, 4, 2, 7, and 8, are an evidence 
of this. The Laramian phase is characterized by 
a strong sub-horizontal (except p.7) North-West 
— South-East trending minimum principle stress 
a . The young Cimmerian phase has features 
which are very similar to the contemporary tec- 
tonic stress field. Taking into consideration that 
during the Pyrenean phase the whole massif has 
been displaced to the South, presumably with 
some rotation, both most ancient phases pos- 
sess an element of relativity in reconstructed 
directions of tectonic principle stress axes. 

Relations between karst formation 
and concrete tectonic conditions 

The first step for determination of tectonic fac- 
tors influencing karst formation is the analysis 
of the principal stresses, that have led to the 
now observed structural ruptures in the investi- 
gated massif, described above. The karst forma- 
tion has started most likely after Eocene-Oli- 
gocene times. By this time, the displacements of 




Fig. S. Reconstructions of tectonic strength field principle 
axes during different tectonic phases in the investigated 
region of the Albanian Alps. All stereograms are given in 
upper hemisphere projection. 

* — after earthquake fault-plane solution; ** — after tec- 
tonic striations; ••• — after shear joints systems, 
o, — maximum principal stress suds; o 2 — intermediate 
principal stress axis; o, — minimum principal stress axis; 
P — axis of maximum compression in the earthquake fo- 
cus; T — axis of the tension in the earthquake focus. 
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the limestone massif to the South had calmed 
down, and its intense uplifting started. 

The detailed observations carried out in the 
points of reconstruction of the tectonic stress 
field have resulted in some changes of the ideas 
concerning the fault network of the area. On 
the one hand, the normal faults are complicat- 
ed by strike-slip displacements, being of the 
youngest age, and they correspond to the young- 
est (contemporary) tectonic stress field (Fig. 4). 
The well expressed thrust structures (points 3, 
5 and 6) appear as relicts of the Laramian tecton- 
ic phase deformations. In the zones of shear and 
mylonitization there are conditions for formation 
(mainly because of mechanical export of particles 
by the water) of small horizontal cavities, which 
seldom reach more than several tens of meters 
(for example in points 5 and 6). Their orientation 
is along the slip surface. 

During the Pyrenean phase, strong normal 
faulting on the ruptures of NE-SW direction and 
opening of joints systems into the same direc- 
tion occurred. Most of investigated precipice 
caves developed on these joints. It is worth to 
underline that they all belong to zones with well- 
manifested faults. 

Precipices around points 10, 11, 12, and 16 are 
located near a morphologically well-manifested 
fault still not shown on official maps. All these 
precipices are located in brecciated zones with 
clear tectonic slickensides and striations on them. 
During the Pyrenean phase tensile stresses 
varied locally from NW-SE to NE-SW direc- 
tion (point 9), and the compression was orient- 
ed N-S or subvertically (uplifting of the massif). 
Subvertical compression lasted also during neo- 
tectonic stage when minimum stress a 3 orienta- 
tion favoured both the existence of earlier 
formed open cracks of NW-SE direction (points 
1 3 and 1 5 — open karren and precipices; in case 
of point 1 — widely open karren up to several 
meters). Some evidence of strike-slip displace- 
ments can be seen in point 14. The controlling 
role of the faults for the process of massif karsti- 
fication is best observed in areas of Upper Ju- 
rassic clay sandstone where caves could not ex- 
ist, without the tectonic factor influence. Strong 
faulting and crack opening favour mechanical 
export of debris and typical karstic precipices 
formation. 

Contemporary displacements are not so ac- 
tive but in case of NW-SE orientation of o they 
have led to some clear strike-slip displacements 
along the Dobromiri fault. Besides that obvi- 
ously the erosion rate becomes dominating over 
the uplifting process, and this results in sealing 
of many of the superficial karstic forms with 
deluvial I materials. Thus, in spite of the high 
permeability for atmospheric waters into the 
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karstic massif, precipicial type* ope* kareUc sys 
terns are conserved only within faults zones, 
wherc'ncvertheless, the young tectonic ^place- 
ments do not allow their fast colmatation with 
rock weathering materials. 

The sharp-shaped relief is a result not only 
of tectonic displacements, but also of chemical 
destruction of limestones and dolomites by rains 
and snow. The long lasting snow coyer at this 
altitude (between 1000 and 1500 m) is a factor 
for chemical erosion durability through the year. 
Special analyses in the region for atmospheric 
waters aggression potential as well as of the snow 
covering melting waters have not been earned 
out. Such an investigation would deepen the 
analysis of reasons for the strong superficial and 
underground karstic processes in Albanian Alps. 
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Relationship between geological, tectonic, 

climatic and hydrogeological conditions 

in the karst region Boga-Kozhnia, Albania 



Ivailo lordanov IVANOV 



ABSTRACT 

The expedition "Albania '96" of the Bulgarian Federation of Speleology was carried out between 20.08.96 and 05.09.96. It 
continued the series of Bulgarian expeditions in Albania, that started in 1992. The investigated region is situated in the 
north-western part of Albania, north-east of Skodra, and belongs to the western part of the Dinarides (called Albanian 
Alps). The area investigated during the expedition covers about 10 km 2 and is situated at 1600-1800 m altitude, north of 
Boga village. 

The investigated area includes mainly carbonate rocks of Jurassic-Cretaceous age. From a tectonic point a view it is an 
uplifted block, delimited by faults striking SW-NE and NW-SE. Rocks display a high degree of tectonic fracturing. Karst 
is typically alpine, uncovered, with a large aeration zone. 

During the expedition hydrogeological, tectonic and climatological investigations were performed. Water and rock 
samples were taken and analysed in the Laboratory of the Institute of the Bulgarian Academy of Science. 
Preliminary conclusions are forwarded concerning the relative part of water of different origins in the karst processes. An 
attempt is made to provide forecasts on karst processes that occur deep in the rock massif. The main indications that need 
to be detected in the search for large vertical caves in the region are determined. 

Key words: exokarst, karstogenetics conditions, Albania. 

Relation entre les conditions geologiques, tectoniques, climatiques et 
hydrogeologiques dans la region karstique Boga-Kozhnia, Albanie 

RESUME 

L 'expedition "Albanie '96" de la Federation Bulgare de Speleologie a eu lieu pendant la periode 20.08.1996 - 
05.09. 1996. C'etait une des expeditions bulgares successives dont la serie a commence a partir de 1992. La region 
qui fait I 'objet de I 'investigation est situee dans le Nord-Ouest de I 'Albanie, au nord-est de la ville de Shkodra et se 
trouve ainsi dans la partie occidentale des Dinariques (connues ausi camme les Alpes Albanaises). Le terrain 
explore au cours de cette expedition couvrc environ 10 km : et s 'etend a une altitude moyenne de 1800 m. au nord du 
village de Boga 

La region etudiee est composee principalement de roches carbonatees d'dge Jurassique-Cretace. Du point de vue 
tectonique elle represente un bloc eleve, lunite de failles d 'orientation sud-ouest - nord-est. Les roches sont 
tectomquement tres fissurees et morcelees Le karst est ty pique des montagnes. decouvert. presentant une large 
zone d aeration. 

1 University of Architecture, Civil Engineering and Geodesy, Sofia. Bulgarian Federation of Speleology. Speleoclub 
"Helictite", Sofia. 
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Pendant I 'expedition on a effectue toute une serie de recherches sur Vhydrogeologie, la technique et le climat. 
On a pris des echantillons d'eau et de roches qui ont ete analyses au laboratoire de I 'Institut de Ceologie aupres 
de I'Academie Bulgare des Sciences. , r . 

On presente des conclusions preliminaires concernant la participation relative que les eaux d originectijjerente 
ont dans la karstificatwn. On a essaye d'emettre un pronostique sur le developpement du karst en projondeiu ciu 
massif. On a determine les indices les plus importants, necessaires a la recherche des vastes grottes verticals 
dans la region. 
Mots-cles exokarst, conditions karstogenetiques, Albanie. 



INTRODUCTION 

The expedition Albania '96, organized by the Bulgarian 
Federation of Speleology, took place in the period August 
20 - September 5, 1996. It continued the series of 
Bulgarian expeditions in Albania, that started in 1992. 
The investigated region is situated in the north-western 
part of Albania, north-east of Skodra and belongs to the 
western part of the Dinarides. Because of the short time 
it was impossible to cover a large area or conduct 
continuous observations and a study of the 
hydrogeological conditions in the area. For these reasons 
the present report will concentrate on a specific area of 
about 1 km 2 and the results are not conclusive in what 
concerns the whole Boga-Kozhnia karst massif. The 
results can be conclusive after an additional, more 
prolonged and profound study of the area. 

1. DESCRIPTION OF THE 
INVESTIGATED REGION 

1.1. SITUATION, GEOLOGICAL AND 
LITHOLOGICAL CHARACTERISTICS 

The region where the expedition Albania '96 took 
place covers an area of about 8-10 km 2 bordered to 
the east by the chain which culminates in the peaks 
Maia Murigelles and Maia Livadnit. The area is 
surrounded to the north by steep slopes running down 
to the road to Kozhnia and to the west by the ridge 
Maia Korinotit (-1718 m elevation). To the south, 
the boundary consists of the steep slopes in the 
vicinity of the Boga village. 

The average altitude of the region is 1600-1800 m 
above sea level, the highest peak being Maia Livadnit 
(2493 m). The villages of Kozhnia and Boga have the 
lowest altitude (about 1000 m). 

In a regional perspective, the lower part of the 
geological section consists of consolidated detritic 



sediments that can be dated to the Permian-Lower 
Triassic period, including mainly conglomerates and 
sandstone which can be seen in the SE of the region. 
Overlying them are the carbonate deposits of the 
Jurassic and Lower Cretaceous periods, in the lower 
parts of which sandstone chalks can be seen. The 
region which forms the object of this specific study 
consists mainly of carbonate sediments. In the lower 
parts of the section (up to 1500-1600 m a. s. 1.) gray 
to dark gray chalks occur, interbedded with separate, 
more argillaceous and gritty layers. Among them 
there are some layers rich in fossils, but, unfortunately, 
the remnants are very distorted and difficult to 
determine. The overlying layers consist of light- 
colored, almost snow-white limestone rich in 
bellemnites belonging to the Duvalia genus, 
characteristic of the Cretaceous period. The cone- 
like snails, probably belonging to the Nerineidae 
family, are common too. It is unfortunate indeed 
that because of the small area of the region covered 
by the investigations, it was difficult to establish the 
exact boundary between the Jurassic and the 
Cretaceous limestone. The thickness of the beds in 
the studied area varies between 0.5-2.0 m. The 
average dip is approximately 20° to the north and 
8°-30° to the north-east. 

The lower part of the region (the valleys of Kozhnia 
and Boga), as well as the bottoms of the Glacial circles 
have been filled with Quaternary glacial, prolluvial- 
slope debris, and, near the river banks - alluvial 
deposits. The area includes primarily unsorted, rounded 
rock fragments of various sizes with diameters ranging 
from 20 to 200 mm and a filling of clayey-sandstone 
material. Immediately above them a humus layer of 
0.5 - 1.0 m maximum thickness has formed, being 
used for petty agricultural activities on a small scale. In 
terms of its geomorphology, the region has the typical 
appearance of the tectonic (sensu RODIONOV) 
uncovered or covered karst type. Vegetation is scarce, 
mainly grass and moss, while the prevailing trees are 
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black firs and dwarf pines at altitudes above 1800 m. 
The topography is rugged, the peaks are sharp, and the 
valleys are steep and narrow. 

The negative karst landforms arc abundant, about 
5 - 10 m deep, and sometimes 0.5-1 m away from 
one another. Often they arc almost circular in shape, 
with a diameter of 2-10 m and vertical walls. They 
usually abund in the areas where the tectonic 
fractures are visible at the surface. As a result of 
gelifraction, a considerable number of the negative 
forms have been filled with unsorted sharp-edged 
rocks ranging in size between 12 m. 

1.2. TECTONIC CHARACTERISTIC 

In terms of geology, the region is situated within the 
south-eastern limb of the Malczia-Madhe syncline. 
From the point of view of its tectonics, this is an 
elevated block delimited by faults striking SW-NE 
and NW-SE, parallel to the major tectonic elements 
of the region, i.e. the large Petroshan-Velecikut- 
Kozhnia fault, the Dobromires fault bunch and the 
Boga-Budachi fault (Fig. 1). 

The results of similar structural-geological and tectonic 
investigations conducted during the Albania'94 
expedition were published in a report (SHANOV, 
1996). It indicates that some fractured structures have 
been noticed which run approximately in a N-S 
direction in the region of Camp 1 and SW-NE and 
SW-SE in the region of Camp 2. The general direction 
of these fractured structures coincides or it is 
perpendicular to the general direction of the Velecikut- 
Kozhnia fracture and the Dobromires fracture. The 
systematically measured cracks in the area of Camp 



2 are primarily sub-vertical (80°-90° dip) striking 
prevalently N-S and NE-SNV. 

1.3. CLIMATIC, HYDROGEOLOGICAL AND 
HYDROLOGICAL CONDITIONS FOR 
KARST DEVELOPMENT 

The clearly visible tectonic fractures in the studied 
karst massif, the considerable elevation of the blocks, 
the cracks in the rocks and the absence of rich 
vegetation, provide a straightforward opportunity for 
fast rainfall infiltration, as illustrated by the 
hydrogeological map of the region, which indicates a 
coefficient of effective infiltration of 0.6 - 0.7. 

The climatic conditions in the region and the high 
altitude imply an increased amount of snowfall, taking 
into consideration that the period of active precipitation 
is September-April (Fig. 2) and that the average annual 
precipitation is 2 000 mm/ m\ 

The period of active snow-melting starts in May and 
the melting itself is intense because of the bare, sun- 
lit slopes. It is exactly during this period that the 
karstification of the rocks is the most active. Besides, 
there are certain conditions that make the chemical 
corrosion of the rocks much less significant than the 
physical-mechanical impact of the water, because of 




Fig.l. Geological and tectonic scheme, based 
on the geological map of Albania 
(by SHANOV, 1994) 

l.T 3 -limestones and dolomites; 2. J,-Iune- 
stones and dolomites; 3. J 2 . 3 -not divided lime- 
stones and dolomites; 4. J r limestones and 
clayey - sandstones; 5. J 3 l -limestones; 6. Kj- 
limestones, conglomerates, clayey - sand- 
stones; 7. Q-quaternary sediments; 
8. Faults: 1 . Petroshan-Velecikut-Kozhnia; 2. 
Dobromires fault bunch; 3. Boga-Budachi. 
Scjtema geologique et tectonique de la 
region exploree, e'laboree d'apres la 
carte geologique de I'Albanie (apres 
SHANOV, 1994) 

1. T-calcaires et dohmies; 2. J -calcaires et 
dolomies; 3. J 2 } -calcaires et dolomies 
indifferencies; 4. J^calcaires et gres 
argileiLx; 5. JJ-calcaires; 6. K^calcaires, 
conglomerats. gres argileux; 7. Q-sediments 
quaternaires; 

8. Failles: I. Petroshan-Velecikut-Kozhnia; 

2. faisceau de failles des Dobromires; 3. 
Boga-Budachi. 
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Fig. 2. The percentage of the annualprecipitation mea- 
sured in Skodra and Koplik meteorological stations. 

Pourcentages das' quantity annuelles des.precipi- 
tations mesure&s dans les stations metoorologiques 
de Shkodra. etKdpUL 



its high velocity and its comparatively short period of 
activity. Most probably, the erosional processes prevail 
to a large extent over the corrosional ones, a fact 
which was established when the geological map of 
Albania was being prepared. 

The comparatively low and constant temperatures - 
ranging between 2° and 6 °C (STOEV, 1996) in the 
potholes and the caves at this altitude induce the 
occurrence of condensation waters down to a depth of 
20 m, i.e. where climatic conditions in the cavities remain 
relatively stable. The condensation water flow in some 
caves, seldom reaches the value of 0.180 1/sec (The 
Vertical Cave K20). The investigation has shown that 
the average water flow is approximately 2 ml/h. 

Because of the climatic conditions snow and ice are 
preserved at the bottom of some vertical caves (over 
10 m deep) throughout the whole year. Research 
performed on some of the accumulated layers showed 
them to be over 400 years old. 

During the hot dry summer months these masses of 
melting snow serve as an additional source of water 
for the karst massif and are probably effective in 
continuing the karstification process. At the end of 
August, when the expedition took place, the snow 
areas at the bottom of some shafts studied by A. 
Stoev induced, as a result of their melting, average 
water flows of 0.003 - 0.004 1/sec or 300 - 400 1 in 
24 hours. Considering the fact that snow masses are 
not uncommon in the region, we can conclude that a 
large amount of water flows into the karst massif, 
even during the dry summer months. In some places, 
especially on the northern slopes, there are separate 
perennial springs with low yielding capacity, that arc 
probably supplied by the very condensation water 



and by snow melting. In the lower parts, filled with 
slope debris-prolluvial and glacial deposits, there are 
shallow ground water bodies, the free surface of 
which sometimes reaches up to the ground level and 
in some cases causes the formation of shallow lakes 
(lake Boges). 

This fact enables local population to build artificial 
reservoirs functioning all year round, by shallow digging 
into the ground. These reservoirs arc used for irrigation 
and as watering places for cattle. They are probably 
refilled on account of rainfall, condensation or melting 
of the snow masses in the area. 

1.4. KARST PROCESS AND THE 
HYDROGEOLOGICAL ZONES IN THE 
MASSIF 

The local erosional bases in the region under study 
are the ravines formed by the local superficial 
fractures. Considering the problem on a larger scale, 
one could infer that groundwater and the inflow to the 
surface waters succeed to reach the major tectonic 
fractures, i.e. the Velecikut-Kozhnia fracture to the 
north, the Dobromires fracture to the south and south- 
east, and the Boga-Budachi fracture to the east and 
south-east. These tectonic structures are clearly 
marked at the surface, and likewise are the big valleys 
along which temporary rivers flow during high-water 
periods. Their beds serve then as drainage pathways 
for discharging to the main drainage area - the Skodra 
Lake, where the largest karst lakes are to be found - 
the surface and underground water originating in the 
karst massifs above. During the dry months however, 
when rainfall is limited and the groundwater level drops, 
the dry streambeds rather serve as zones feeding the 
karst massif. In this case the underground erosional 
base is significantly lowered, which allows vertical 
karstification to reach deep under the surface, if 
favourable tectonic and hydro-chemical conditions are 
created. The NNW and NNE dipping layers and most 
of the cracks strikes largely control the groundwater 
flow direction during high-water periods. The major 
trend in the development of the karstification process 
also strikes NNW or NNE, i.e. it coincides with the 
strikes of the main system of cracks and with the dip 
of the layers. A statistical survey of the directions of 
the studied potholes in the region, conducted by A. 
Jalov, may be used in support of this theory. The high 
elevation of the region favours the formation of an 
important unsaturated (aeration) zone. Since a number 
of the cracks in the area are sub-vertical, the water- 
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flow velocity is high and drainage is comparatively 
fast, which, as has already been mentioned, does not 
create favourable conditions for good chemical 
karstification. This can be seen in the morphology of 
the precipice caves, which appear to be wide cracks 
rather than well-shaped shafts and galleries, especially 
near the local fractures developed in deeply dissected 
zones. In the massif areas that are more distant with 
respect to the fractures, where the rocks are not so 
crushed, other conditions being similar, larger voids 
are more likely to be formed. The water streams may 
not disperse' along the network of cracks, but may 
concentrate on one crack or a system of cracks and 
enlarge it. The zone of seasonal circulation, formed 
beneath the aeration zone, is probably considerable in 
size. This assumption is based on the findings of the 
previous expeditions, namely that during the summer 
period the beds of the rivers flowing along the above 
mentioned valleys are dry, i.e. the water level is very 
low. During the heavy rainfall and the snow melting 
periods enormous quantities of water penetrate into 
the massif, a process which significantly raises the 
groundwater level, while the rivers become swift 
flowing. In the seasonal circulation zone karstification 
is probably more active as there are conditions for 
increased aggressiveness with respect to the calcium 
carbonate when waters flowing into the aeration zone 
mix with those from the water saturation zone. 

The water saturation zone probably starts at a 
considerable depth under the river beds, where the 
underground river levels drop during the dry periods, 
and reaches the levels of the karst springs in Skodra 
Lake. This means that there may be an important, 
about 1000 m thick, saturated water zone, where 
karstification is slowly deepening, but where probably 
enormous volumes are circulating because of the 
enormous water quantities. 



Table 1. Carbonate analyiii 
Analyse de carbonate abrdgee 



2. LABORATORY WORKS 

2.1. ANALYSES OF THE ROCK SAMPLES 

Samples were taken from surface limestone at various 
altitudes in order to establish the relationship between 
the composition of carbonate rocks in the region and 
the karstification conditions. The samples were 
subjected to carbonate analysis at the Geo-chcmical 
Laboratory of the Bulgarian Academy of Sciences 
and the results are indicated in Table 1 . 

The table reveals that there are virtually no differences 
in the composition of the rocks within this altitude range. 

Because of this we may assume that karstification may 
be a even process down to these depths, provided that 
the tectonics of the massi f and the chemical composition 
of the waters do not interfere. 

2.2. ANALYSES OF THE WATER SAMPLES 

Our main goal in examining the water samples was to 
establish the aggressiveness with respect to carbonate 
of the waters flowing through the region. By 
establishing the quantities of aggressive C0 2 it is 
possible to determine the water ability of dissolving 
the carbonate rocks which form its reservoir. For this 
purpose samples were taken by tracking the inferred 
water flow upwards and downwards, i.e. rain and 
snow, water from K 21 cave (altitude 1880 m) and 
water from the well near the camp below Drugomires 
peak. The basic physical parameters of the water were 
measured on the spot and the free aggressive carbon 
dioxide content was established by measuring the acid 
neutralizing capacity up to pH 4.4 (K k 4.4) and the 
basic neutralizing capacity to pH 8.3 (K„ S.3). The 
results are given in Table 2. 

The parameters studied on the spot arc practically 
permanent for the respective type of water, especially 
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1. 


Camp 2 by cave K21 
(1850 m) 


0.52 


0.20 


54.00 


1.20 


43.91 


00.92 


0.18 


2. 


Camp 1 (-1600 m) 
Camp under peak 


0.40 


0.10 


54.00 


1.29 


43.85 


99.64 


0.09 


3. 


Drugomires - 1500m 


0.40 


0.10 


54.73 


0.78 


43.86 


99.87 


0.09 
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Table 2. Main chemical indices of the waters in the region. 
Principales caracteristiques chimiques des eaitx de la region. 



Type of 
water 


Site and 
altitude 


T°C 


pll 


Conductance 

ae 

m Si/cm 


Ionic strength 

M 
mmol/dm 3 


Total 
minerali- 
sation 
mg'dm 3 


HCO,' 

mg/dm 3 


Free 

C0 2 

mg/dm 3 


Aggressive 

CO, 

mg/dm • 


Equi- 
poise 
pH 


Index of 
saturation 


Rain 


Camp2 
-1850 m 


18.2 


6.6 


145 


2.773 


157.13 


" 






8.13 


-1 .j J 


Hail 


Camp2 
-1850 m 


-2.2 


6.8 


77 


1.618 


91.69 


73.20 


4.09 


3.50 


8.17 


-1.37 


Snow 


Camp2 
-1850 m 


-2.1 


6.9 


36 


0.756 


42. 8S 


21.35 


4.84 


4.80 


8.18 


-1.28 


Conden- 
sation 


Cave 2 1 
1826 m 


4.2 


7.3 


130 


2.746 


155.62 


143.35 


11.75 


6.70 


8.17 


-0.87 


Spring 


Spring 
-1550m 


7.8 


7.6 


168 


4.202 


238.14 


- 


■ 


* 


8.39 


-0.79 



in dry periods, when there is no active mixing. That is 
why they can be used in order to obtain a relatively 
precise estimate of the characteristics of the 
aggressiveness of the water at a specific moment or 
period. As can be seen from the Table, all studied 
water samples contain aggressive C0 2 , i.e. they may 
have a dissolving effect on the carbonate rocks that 
they encounter. 

The above stated facts, as well as the data about the 
waters flowing into the massif, contribute devis a 
probable evaluation on the influence of the waters of 
various origins on the karstification. The waters are 
divided into three types: 

PRECIPITA TION WA TERS (rain, snow, 
hailstorm) 

They are undoubtedly the most effective in the process 
of karstification, considering the large quantities of 
water that flow into the massif during the rainy periods 
and the periods of active snow melting. They are 
characterized by increased aggressiveness, probably 
increased by the weak acids they contain as a result 
of the global industrial pollution of the atmosphere. 

WATERS FROM THE MELTING OF OLD 
SNOW A T THE BOTTOM OF NEGA TIVF 
LANDFORMS CMUVE 

ITiey are strongly saturated with aggressive CO, Thev 
are most active during the hot summer months: w 
melting is the most intensive. 



CONDENSATION WATERS 

The high content of aggressive free CO : could be 
ascribed to their secondary saturation with carbon 
dioxide originating in in the dissolution of the calcium 
carbonate. These waters react most actively with the 
rocks during periods of increased humidity and 
relatively high temperatures - in spring and early 
autumn, and less actively during the summer months 
when humidity in the atmosphere is lower. They 
contribute mainly to shaping the morphology of the 
caves and potholes. The relative contribution to the 
rocks karstification of water having a specific origin 
is shown in Fig. 3. 

CONCLUSIONS 

The research which has been carried out and the data 
that are currently available are insufficient for a 
complete description of the hydrogeological framework 
of the region. The compiled data may be used as a 
basis of further studies. The conclusions we can draw 
from the research are primarily of practical importance 
for speleological studies of the area. 

1. TTic lithologieal and tectonic setting of the massif 

ZT J' IC C ° ndlll0nS f0r lhe Nation of 

d^ 

he Ivv nC ' ° f lQrge cavh 'es, espec ally in 

lht ' 0WCr Part * °« *e aeration zone, near the local 
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tectonic fractures. The marked tectonic dissection 
implies the division of the stream into a multitude 
of trickles, its fast drainage and as a consequence, 
insufficient time for corrosion activity. 
Unfortunately, this also means that below certain 
depths the cavities will be too narrow for people to 
get through. Practical experience has shown this 
to occur 600 - 700 m below the surface. 

3. Larger voids may exist in the area of seasonal 
variations as well as in the area of full water saturation 
because of the water volumes circulating there. 

4. The intense gelifraction induced by the large 
temperature fluctuations, together with the 
considerable tectonic dissection, causes the 
destruction of the entrance areas and the clogging 
of the vertical sections, which makes penetration 
into the caves either difficult or impossible. 



Fig. 3. The relative contribution 
in the rocks karstification, as a 
function of season, of water hav- 
ing a specific origin 
1- Condensation water; 2- 
Watcr derived from melting 
of old snow accumulated on 
the bottom of negative 
landforms; 3- Rainfall water. 
Part relative des eaux d'origine 
differ ente dans la karstification 
pendant les differentes saisons 
1- E'au de condensation; 2 - 
Eau de fonte des neiges 
anciennes acumuUes au fond 
des formes negatives'; 3 -Eau 
des precipitations. 



5. From a speleological point of view and based on 
the results of the present investigation, we can 
outline the following approximate profile, specific 
for the studied region, of a probably existing big 
(over 200 m) vertical cave: 

• entrance situated above 1800 m altitude and at 
least 500 m away from the local fracture zone, i.e. 
development in more solid and less cracked layers; 

• entrance vertical section - at least 20 m and a 
large diameter, located on a north-facing slope and 
with snow at the bottom, indicative of possible 
active karstification throughout the whole year; 

• development of sub- vertical major cracks, striking 
almost parallel to the general dip of the layers, 
i.e. the most favourable directions are N-NW or 
N-NE. 
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KAPCTOBH (PEHOMEHH H OnA3BAHE 



AEJIAIJHfl HA METEOPHTH B KAPCTOBA CPEflA 

AJIEKCEM CTOEB', nEHKA MLDIOBA 2 

1 AcmponoMimecKci oOcepeamopun, Cmapa 3aeopa 
2 L(enmpaiHciJia6opamopiiH no cjihiweao-3eMHii 6h3deiicmouH, BAH, Cmapa 3ap.opa 

AnanH3npami caflainnrre ot H3one/iBanHflTa na MeTeopHTHH Macrnmi, oiKpinH b KapcroB 
MaciiB b Aji6aiiCKHTC Ajinn, naMnpam cc ceBepo3ana/uio ot c. Bora, Aji6amifl. Macmn/r e 
o6pa3>'Ban b lopcKH h TpnacKH BapoBHUH ii e Ae(l)opMnpan b Kpan na coucna. Mctcophtiihtc 
HacTHiui ca nojiyMeiiH BCJie/jcTBHe na a6jiamiflTa n najieoMCTeopiiTinifl y/iap. YTaHBancTO na 
Miio>KecTBO HiuuiBimyajiiM eK3eMnji«pH, oT/jejicmi or ochobhoto MeTCopnTiio thjio (b iopcKoyo 
Mope) e jiHMHTiipajio no-Ki>CHO TaxnaTa iuniimifl b o6cMa na oKapcTflBamna ce MaciiB. Karo HaH- 
BepoflTCH MexaHH3T>M Ha a6jianHfl e npe/uio>Kcno pa3iipLCKBaneTO (spraying) na MeTeopiiTHOTO 
BeuuccTBo BCJiej^cTBiie Ha BTCHHflBane na iiob^pxiiocthhh MCTcopHTen cjioh. Pa3,zipo65iBaHeTO e 
no/j (})opMaTa Ha c(j)epiiMmi h kojiGhmkii c xapaKTepun MoptJjOMeTpHHHH pa3Mepn 10 2 - 10' cm (h 
HaMepeHHTe eK3eMnjinpn ca c pa3Mepn ot 10 cm j\o hakojiko MHJiHMeTpa). 

Pa3rjie^aHa e BTopiiMHara a6jiamifl na MeTeopHTHHTe nacTHUH. Mofle/inpaH e npouecbT Ha 
o6pa3\BaHe Ha KapcTOBH KOJieKTopn BCJie/jcTBiie na BO/mo-MexaHHHHO OTJiarane Ha MeTeopurao 
BemecTBo b npoueca Ha KapcTH(j)HiiHpaHe Ha MacuBa. KoMeHTupaH e rpaHyjiOMeTpHHHHHT cbCTaB 
na cvrfepwamieTo Ha KapcTOBHTe KOJieicropH h pa3nojio>KeHHeTO Ha MeTeopHTHHTe nacTHmi b 
tax. OueneHa e cKopocira na boahhh noTOK (TpaHcnopTupan h otjio>khji MexaHHHHHTe HacTHinr). 
Th e b HHTepBajia 0,8 - 5,5 m/cck h nporpecHBHO HaMajiflBa blb BpeMeTO. 

HanpaBeH e cneicrpajieH anajiH3 HaTpn MeTeopHTHH icbca. OueHeHH ca: ochobhhat xhmhhch 
CbCTaB - Fe (91%), Ni (8,4%) h Co (0,5%), KaKTo h KJiacvr Ha na^HariH^ najieoMeTeopHT - >Kejm3H0- 
HHKejioB. KoMeHTupana e Mop(})OMeTpnHHaTa cbojhouhh BCJie^cTBHe Ha MexaHHHHOTO oraa>K£aHe 
Ha nacTHUHTe. 

B 3aiaiio4eHne e o6ci>fleHa pojwTa Ha OTKpuBaHHTe b xoaa Ha eKcne/umHOHHHTe nadmojxemin 
najieoMeTeopnTHH KOJieKTopn b H3VMaBaneTO Ha cnejieoreHe3Hca h cnejieoJiHToreHe3Hca Ha 
OT^ejiHHTe KapcTOBH pafioini b CBeTa. 

METEORITE ABLATION IN KARST MEDIUM Q\ <* ^VAA*) 

ALEXEY STOEV, PENKA MUGLOVA 2 

'Astronomical Observatory, Stara Zagora 
Solar-Terrestrial Influences Laboratory, Bulgarian Academy of Sciences, Stara Zagora Branch 

.fti D T fro ™ £ e investigations of meteorite particles found in a karst massive placed north-west 
of the village of Boga, in the Albanian Alps, Albania has been analysed. The massive is formed ?n 
the Jura and in the Trias limestone and is deformed in the end of the Eocene. Meteorke pa tides , e 
derived as a result of ablation and paleometeorite collision. It was precipitated mK 
representatives separated from the basic meteorite (in the Jura sea) That is the Son of t£?r 

metric dimensions* S 1 " cni (t S^&Z?* J asketS . ^J. characteristic morpho- 
severa! mm). ( C re P resen tatives found are with dimensions of 10 cm to 

formal 5£t2 ™ t^S^£!^ Sn^ ^ the *"**» ° f ^ «>»«*>* 
becoming karst. The granulon r k JS Z t of k^UolSKS,^ ^ '" ^ Pr ° CeSS ° f massive 

here are commented. The velocity of vva.e Sow KnSirtS I f m *~nte particles' disposition 
has been estimated. It is in the interva 8 S^rn/s and n- P ^ lpi , ta ' ed ^chanical particles 

, Chemical analysis of six meteorite niece, h,Tt P^sively decreases in time, 
chemical composition Fe (91%™^^^^"™*; II h ,f been estimated the basic 
paeomeleonte- ferrous- nickel. The n orphonSic evo^ f the dass of the ™™ 

tides is commented. pnoracuic evolution after mechanical smoothing of par- 
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Abstract 

The negative temperature anomalies in the karst caves of North Albanian Alps are a widespread phenomenon. The 
anomalies represent a decrease of the average anomalous temperature of the air and the main rock, in the cave entrances, 
in comparison with caves' deeper parts, in the presence of a lot of ice there. 

The difference in air exchange between caves with a different morphology and altitude is examined in the paper. [An 
analysis of the temperature regime of thirty-eight caves has been made. The interaction between ice formations and karst 
massif geothermal field is shown. Three types of caves has been determined: 

l)warm caves with cold entrances and steady ice accumulations; 

2)completely warm caves; 

3)cold caves with significant seasonal changes of the air flow in their entrances. 

The influence of snowfalls' quantitative balance on caves' temperature regime is investigated. The combination of three 
heat bearers: ground atmospheric air, the karst massif and the falling water on it and within it forms a relatively stable 
temperature, providing constant seasonal course of the temperature in the caves. 

It is shown that the microclimatic regime in caves, as a whole, is not determined by their origin, but depends on two 
factors: the angle of 'e negative bias of the caves, from the entrance to the bottom (depth of the karst massif) and the 
surface of the entrance aperture cross-cut-section. It has been found that the accumulation of cold increases with the 
increasing of the two factors. If the negative slope has a greater angle, and the entrance opening is comparatively small the 
cave is classified as "cold ". 

More than 40% from the investigated caves are glacial. The ice accumulates in the spring, when a big part of the 
incoming waters freezes over the supercooled walls of the karst massif. Another way of prolonged ice supply forming is 
due to the infiltration humidity, carried up from the bottom to the cave surface, during the winter - spring period. 



The negative temperature anomalies' formation in the karst caves of North Albanian Alps is determined by their 
peculiarities as physico-geographical objects. They are interesting to study due to their situation in the caves and in the 
karst massif, availability to express contrasts in the microclimate of the whole cave, and due to original processes of 
atmospheric circulation inside and outside the caves combined with the specificity of hydrological processes (HOTI 
MAHIR, 1990). 

Temperature anomalies could be defined as a result of microclimatic processes in the caves that cause a decrease of the 
mean annual temperature of the air and the main rock, in the cave entrances, in comparison with caves' deeper parts. Most 
of the caves in this region of the Albanian Alps are cold during the whole year because of the constant mean day-time 
temperature in the interval of -1-h4°C, as well as of the existence of great amount of ice, fim and snow in the entrance 
cliffs and halls. The basic factors that influence such temperature anomalies' formation are: 

1. Caves' morphology. 

2. Peculiarities of the local relief. 

3. Temperature regime of the underground waters. 

4. Their thermal regime which depends on the character and intensity of the air exchange. 

The caves are grouped in a zone placed north-west of Shcoder, in the region of the high-mountain village of 
Drugomiri, at 800 to 2000m altitude. The mean annual air temperature is in the region of 8 to 12°C and the mean annual 
rainfall is in the interval of 1600 to 3000mm. The rainfall minimum occurs during the summer and the depth of the 
maximum seasonal freezing is nearly 120cm. The climate is subtropical and Mediterranean and it is cool and damp in the 
mountainous massif covered with limestone (STOEV, 1996). 
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, , • • » , frtm i/:tn7 8°r in the shade during the summer (SAVELEVj 
The .cars, massif temperature is in .he ^amic .nttrva from ^* C «£f ^ g ^ ^ 

1985). The rock temperature in the stratum is a constant temperature 01 z.o «-, .... f . , i 

carrying water is 2.2°C. A Held work on defining basic microclimatic elements" reg.me and the cave typology has bee^ 
done as follows: 

- depending on the snow-ice stock; 

- depending on the temperature of zones with constant temperature (ZCT); 

- determining of speleoatmosphere humidity; 

- determining of the dynamics of the air exchange; 

- determining of the dynamics of the water flowing from the glacier or the snowdrift. -J 
Applying classical methods of microclimate investigation in the caves from the region, data for the basic microclimatiJ 

parameters have been obtained. Comparatively low air temperatures in the interval of -0.8 to +4.4°C have been registered: 
These temperatures as well as the availability of snow and ice mass of many years determine the examined caves as ice- 
caves. The zone of thermostatic air begins from the place of the first snow accumulation which imbalances thJ 
microclimate of the caves and they become colder than the others at the same sea level and climatic zone (SHVETSOV 4 
KOVALKOV, 1986). In ZCT the relative humidity is 60 to 80% and in most of the caves the flowing and dropping water 
is too little. Shift-flowing draughts with high velocities are not typical of the air exchange in caves. The standard 
equalization of both cave barometric pressure and that one of the outside ground air layer creates weak draughts outsidl 
and inside without anomalies of the velocity or their direction. Taking into account that the caves in the region are 
developed mainly in zones of vertical-going down, passing and horizontal circulation of the underground waters, it is 
natural to associate part of the air exchange with karst massif clefts connected with the surface. Velocities of the order ol 
0.005 to 0.020m/s were registered. The air quantity coming in the caves from the plateau is 30m Vh for isostatic caves anj 
20 to 25m7h for dynamic ones. 

The analysis of the collected material connected with microclimatic studying permits making of following conclusions! 

1 . Formation of karst, caves and cave systems contributes to accumulation of cold air masses. This determines the cavej 
investigated as cold and some of them as icy caves. 

2. Only the following basic conditions are completed the cold generation. Ice formation and its long period preserving 
in the caves from the region are possible because of: 1 

a) considerable height difference of the local relief forms; ' 

b) bag form of the karst systems or siphon available; 

c) good cleft net with guaranteed opening on the surface; I 

d) the bottom of the cave is screened by alluvial material -clay and rubble. I 

3. The sharp temperature boundary between cold and warm air masses which is on the way of infiltration waters 
contribute to detaining and piling up incoming water in hard state. m 

4. Preserving ice during summer is favoured by the northern slope, the slow melting of the large volume snow stopp J 
and cold air standstill in the clefts and negative relief forms. 

5. The diurnal temperature amplitude becomes quiet at a depth of 35 to 36m from the surface 

6. Ice formations are localized at the cave entrances and on the walls and bottoms of the large vertical caves I 

and r^r iC L At th \ entrances the ice ungues, f.rn cones and gaskets are mainly of atmospheric origi,! 
and are formed after making tight snow masses entering from the surface Tn the ,Wr ^ ■ , 8 

8. The snow, firr , and ice accumulation are favoured by the large initial precipices (>20m) The aee of hl,v*« f 
and ice could be esumated using measurements about their annual layers (SHUMSK! iq«\ i r f™ 

from K25 cave nearly 356 layers has been remstereH F™ if ^ a ,t ^ H ^ SKI ' ' 9: °)- In a section of a blocl| 

limited age of the blocks - about 400 years "' *"* "* 286 ' Pr ° bab 'y this Ratification show) 

c"o h n^:r:m«:evlm: PP,ying ' eVelS Carryi " 8 ^ » f °™ ed *» «" -.ting ice and the process of 
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Figure 1 : Morphological typologies of snow-ice accumulations. 
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Figure 2 : Air temperature in the zone of constant temperatures depending on the altitude of the entrances. 
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Figure 3 : Diurnal temperature oscilations amplitude in Figure 4 : Cave distribution diagram - 1-narm, 2-cool 3- 
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Figure 5 : Maximal amplitude differences of the wter stock from the „ IIW block 3 and dropping form 4 
and the air temperature in the speleoatmosphere. uru PP 1 "* jorm 4 
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Results from Bulgarian-Albanian Speleological researches In 

Albanian Alps from 1991-1996 

by Alcxey Jalov 

Bulgarian Federation of Speleology,75 V.Lcvski B!v.I042 Sofia, Bulgaria. 

Abstract 

The present work contains the data, most of who unpublished, collected during the 8 th Bulgarian-Albanian speleological 
expeditions carried out in the Albanian Alps from 1991 to l996.Albanian Alps is located in the North part of Albania and is 
the greatest mountain in Albania covering an area of 20I0 sq./km. The explored area is located in Southern and Central part 
of the Mt.and covered an area of approv.320 sq./km made up by Jurassic and Triassic limestones. The direction of main folds 
is NE-SW and N W-SE. Faults play a control role about atmospheric waters drainage as well as abo'Jt machanical transportaion 
of debris and deep up to several hundred meter pricipies open around them mainly in brecciated zones. 

One hundred ninety eigth new caves were discovered and surveyed.The most important vertical caves are:BB-30 at 
altitude 1 9 40 m a.s.l (-570 m); Shpella Cilicokave at 1 840 m a.s.l (-505 m) and B33 (-205 m) and 13 other caves deeper than 
1 00 m. The most important horizontal cave is Shpella e Majes te Arapit at 1000 m a.s.l - total length 840 m .The largest cave 
slumber is that of Shpella e Gjolave vith an area of 8875 sq. m and volume 443 750 cub.m. The deepest and longest of karst 
spring who were dived is Siri i Sheganit (I60m,lond and deep -52 m). 

The analysis of mici o-climatical studies in 1 2 caves with tipical climate pointed the temperature of 4 °C, relative humidity 
4S-99% and dynamic of cave atmosphere in range 0.005 - 0.020 m/sec. 

1. General data of Albanian Alps 

North Albanian Alps is a part of Dinaric Mountains. It is the largest Mt in Albania covering on area of 2010 sq.km 
(TALANI, 1990)This vast area due to its geographical position and its climatic as well geological conditions constitutes a 

fipical karst region in Europe. 
The climate is humid with annual precipitation of 2000-2800 mm concentrated during the period October-May.The 
annual average temperature is 10.2° C. . , r •- . • , 

I The Alps is built of folded and fissured Mesozoic and Paleolgene limestones with max.elevation of 2694 m. a.s.l. at peak 
Ezcrca. Dislocations with domminant directions NE -SW and NW-SE divide the Mt. in a lot of single foult blocks. The 
nean coeficient of effecient infiltration -b karst is about 0.6- 0.7 (Hyd.Geol. Map, 1981 ).The acqufer is draned by many karst 
springs mostly of which situated at the l;>ot of mountain. The largest of them is Siri i Sheganit near Srkodras Lake with max. 
capacity 6.9 m Vsec. in May and min. 0.300 mVsec. in August (HOTIJ990). •!- - '\\ ■' , 



\ 



Geographical and geological terms determinate the theoretical vartiacal range of more than 1000 mv *~ 



f. Former studies of karst and speleology 
Scientific research of surface karst phenomena may be attributed to Ibaniangeogriphers (KR1ST0.1973), 
(GRUDA, 1981, 1985,1990), (HOTIJ9J0) etc. The first archaelogical & paleontological study of Albanians Alp cavpella 
J3ajtanit)date from 1923 .The same cave wereescavatedby A.Fistany in 1961 and 1982 where the fossil remains of Hominoids 
|verefound.(FISTANI,l982). ...... ■• ,.■:...-..,»<;« #o ,*<,.. ,»• 

Numerous underground cavities has been destributed from the pioneers of Albanian speleology Z. Ubani,M.Uruci, G.Uruci, 
K.Gjilbegu,A.Codra,II.Hasaetc.(URUCI,1994) •- 

I The beggnning of biospeleological studies date from 1914 when C.Lona from Triest collect the first Coleoptera from the 
P^aves of Mt Cukali. Some other caves were explored biospeleologicaly from A.BischofT.C.Lona and A.Winkler in the period 
1922-193 1 (GENEST & JUBERTHIE ,1994) Czech speleologist Hanak ( HANAK.1964) and Italian (LATELLA.1994). "* 
W In recent years starting from 1989 many foreign speleological expeditions have been carried but in Albanian Alps. The 
Italian expeditions in 1989,1993,1994,1995 and 1996 ; Italian-San Marinian from 1992, 1993 and 1994 and Belgian in 1992 
'made detailed and sistcmatic investigation on mountain and brought to information about numerous new caves amongst 
rfrhish. Shpella e Pusit depth -370 m and long 5 km - the longest cave in Albania; Shpella Uomini umidi-depth 520 m - second 
■ eepest in Albania and Shpella e Gjek Markut - 234 m deep. 

f The results abtaned was seen genetally in the following : (GARBELLi,1993),(MANCINI,1994),(FERRARI,1994), 
(GAMIMRI&LATEU.AJ994) and (UYTTERHAEGEN,1993). 

f6. Setting of explored area 

The area is located in the SW part of Albanian Alps between 42° 16' 30" and 42 28' 30" of latitude N and 12° 23' 00" and 

■V J 46' 45" of longitude E. It occupies an area of approximately 320 sq.km with the following borders: from N-NW the 

l.inyon of Semi river to Tamarja vill. aiu. then the riverside of Semi e Vuklit river to Nikci village; from S-SE the stone road 

from Koplik to Theth vill.;from E the a\e from Theth to Nike villages and from W the coast of Shkodras Lake from Koplik 

) Kastrat vill. 



r 
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a.s.l) (figure 1) 



Figure I : Albanian Alps - main part of explored area 
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4. History of Bulgarian-Albanian speleological explorations 

The first recognize expedition were carried out in november 1991 . The first 5 caves were explored by A.Jalov. N.GIadnishki 
& N.Landjev supported by G.Uruci, M.Quku and K.Gjylbcgu. The most impressive cave were Shpella Gjolavc. 

From 24th July to 21 st August 1992 Bulgarian Federation of Speleology and the Albanian Speleological Association 
held second joint expedition. The object of expedition was the west part of Albanian Alps and especially the massifs Velechik, 
Pultina, Maja Zezand Arapit. Over 100 caves were discovered, of which only 52 were explored The most interesting exploration 
took place in Shegan karst spring, which was explored to a length of 60 m and depth of -28 m. 

From May 19 and June 11, 1993 the third expedition were held. The main exploration area were located in Brida^h 
massif. Thirty eight mainly vertical caves were explored. The deepest of them were Shpella e Cilikokave which v.ne 
explored to 390 m. The team went to Shpella Majes Arapit to continue exploration from 1 992. The cave diving ol "terminal 
sump( length 90 m) and some new discoveries gives total length of 840 m.A second attempt was made to Shegan kaisi spi ing 
so the explored length grow to 160 m at depth 52 m. The sump continues but further exploration requires mixed g;.r. 1 he 
expedition put the beginnings of systematical geological and bio-speleological studies on irea. 

In September 1993 the 4 th expedition concluded with a depth record of 505 m This \ as the decepest point of Shpella 
Cilikokave (figure 2), discover :d end explored to 390 m during the previous expedition i. May. 

In June 1994 a group of & persons made a fifth bulgarian expcdition.lts object were the exploration of the Dun'omiii 
massif. Twenty four vertical ;aves were explored. The deepest of them BB-1 (Ice Cave) with depth 16"> m Dm in" the 
expedition some geological and tectonic trips were made along with bio-speleological and spelco-climatholo-cal studios. 

In September of the same year the splco club "Studcnctz" Pleven went to Bridash to continued the work of cave BB-30 
discovered and explored to the limit 60 m in 1992.The cave were explored to 260 m dep. whhout reach Lmi!c end 
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In June 1005 a team of 9 bulgarians supported by G.Umci work on the caves of Korinotit and Muriqelles massifs.There 
were discovered and surveyed 28 new caves the deepest of which V-21 with 110 m. Some caves were explored bio- 
spclcologicnly. 

From 8 to 24 September 1 995 the cavers from SC"Studenez"-Pleven worked again in BB-30. The superb efforts resulted 
in discovery of few undescended pitches to the depth 570 m without end- new depth record in Albania and 26 new caves. 

The last bulgarian expedition were held in August 1996 when there were discovered and explored 26 new caves on 
surroundings of massifs Korinotit.Muriqelles, Drugomires and Bridash.The deepest of them were K14-148 m; Vbl 1 -1 12 m 
and K2 1-1 10 m. During the expedition hydrogeological, lythological, speleo-climathological and bio-speleological studies 
were made. 

5. Results 

The eight expedition resulted in discovery and exploration of 198 new caves in Albanian Alps. Most of them are vertical, 
who can to be divided in vertical ranges like follows: deeper than 100 m - 17 caves (table 1); from 80 to 90 m - 9; 70-80 m- 
7; 60-70 in- 4;50-60 m-12 and 147 caves in the range from 10 to 50 m deep. 

The longest caves is:Shpella Majes te Arapit - 840 m and dinevelation + 58 m , Shpella Jubanit - 255 m and K20-205 m. 

The largest cave shamber is that of Shpella e Gjolave with an area of 8875 sq. m and volume 443 750 cub.m. 

The deepest and longest of the third karst springs who were explored is Siri i Sheganit respectively - 52 and 165 m. 

The devision of 126 th of all explored caves on hypsometric levels is like follows: 300-400 m a.s.l. - 2 caves; 500-600 - 
2 caves; 1000- 1 100 -I; 1400-1500 i!3; 1500-1600-21; 1600-1700-16; 1700- 1800- 19; 1800- 1 900-41 ;1 900-2000-1 1. 
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Tabic I : List of the explored caves 
deeper than 100 m 



Figure 2 : Map of Shpella Cillkokave 
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The caves are developed in Jurrasic to Creloceous limestones with general inclination around 1 5-25 N-N •* 
tectonic information Concerning the karstic massif in the Albanian Alps situated NE from Boga village settle mcr < ^ 
analyzed.(SHANOV, 1996). The massif is built up of Jurassic limestoncs.dcformed at the end ol the Locenc. i 

water-bearing system is jointcd-karstic. The direction of the pricipal tectonic stress axes G 1 , a 2 and G 3, having actc 
the massif from Early Jurassic time up to present days have been determinated by analysing the dispersion of the pans 
conjugate shear joints as well as tectonic strations and one fault-plane solution from an earthqake near the region or our 
investigations. The Pyrenees tectonic phase deformations have favoured opening of the joint systems striking a Nb-SW. I no 
deformations in ncotectonic phase have formed the secondary joint systems strriking a NW-SE. 

Faults play a control role about atmospheric waters drainage as well as about maclianical transporlnion ol'tlebi is and deep 
up to several hundred meter pricipics open around them mainly in brecciated zones. 1 he crrosion vclocy is dominating on 
process of massif uplift during the Quternary, and many of superficial karstic forms are filled up by dcluvial material 

This systems of fractures determinate the development of most explored caves The analysis of detection of development 
of 77 explored caves pointed that 39% is developed in NE-SW; 25% in NW-SE; 16% in E-W and 20%- N-S. 

The development of surface karst relief is dominated by karst errossion unlike the subsurface karst forms who have 
mainly corrosional-tectonic origin 

The analysis of micro-climalical studies in 12 caves with tipical climate allows to made the following conclusions: I he 
cave temperature in the zone of constant temperatures is approx. 4° C. In some caves there arc negalvc temperature 
anomalies who were determinated from many years snow-ice generations with volume more than 10-15 cub. m. 1 he d> namic 
of cave atmosphere (V)is in the range 0.005 : 0.020 m/sec. The relative humidity is in the range 85-99% from the warm and 
48-70% from the cold caves. 

During the expeditions were collected important series of cave Colcoptcra, Chilopoda. Diplopoda, Arancida, Copcpoda, 
Opilionida ect. Most of them is still understudy in Bulgaria and from foreign specialist.* Y.nd will be described soon. 
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Cyclopides (Crustacea, Copepoda) des eaux souterraines 
d'Albanie 

Ivan St. Pandourski 

Institut de zoologie, Academie Bulgare des Sciences, 
1000 Sofia 

JusqiTa present nous ne connaissons pas des 
publications sur les crustaces des eaux souterraines 
d v Albanie et sur leur distribution en ce pays. Au mois de 
mai 1994, grace a l'aide d'organisation et financiere de la 
Federation Bulgare de la Speleologie, au cours d x un sejour 
de cinq jours en Albanie du Nord nous avons recolte la faune 
dans deux stations des eaux interstitielles et dans les 
gours d N une niche parietale. Dans la presente note nous 
avons compris aussi le materiel recolte par Monsieur Ljudmil 
Precroutov dans les lacs souterrains de la grotte 
"Krevenices" aux environs de la ville de Schkodra. 

La determination taxonomique des echantillons a montre 

/ 

la presence de huite especes de Cyclopides dont trois 

d K entre elles sont stygobie: Diacyclops antrincola, D. 
paolae et D. clandestinus. Pour les deux premieres nous 
donnons courtes remarques morphologiques et discussions sur 
leur repartition et variabilite geographique . 
Liste des stations 

VI. Lacs souterrains dans la grotte "Krevenices", 
village Dajg aux environs de la ville de Schkodra; 2. Eaux 
interstitielles de la plage de sable et de gravier, la cote 
d^ouest du lac de Schkodra, a deux km de la frontiere avec 



3. 



tache oculaire. Segment genital 
Corps semi-transparent, sans tacne 

-, „ naraeur/longueur = 1,15/1) 
peu plus large que long (largeur/ 



,les 6,6 fois Plus longues que larges. Longueur 



un 

Branches furca] 

4. a~ ia enie laterale - 0,037 
de la soie dorsale - 0,092 mm et de la soie 

mm. Soie interne apicale de la furca plus longue (0,134 mm) 

que 1'externe (0,082 mm). Formule des pattes thoraciques Pl- 

P4: 3.3/3.3/3.3/3.3. Particle distal de rendopodite P4 1,9 

fois plus long que large, avec repine apicale interne 1,2 

fois plus longue que r externa. Les deuxiemes articles des 

endopodites P2 et P3 portent a une soie. P5 avec Inspect 

typique pour l^espece. 

Discussion 

L'espece stygobie D. antrincola appartient au groupe 

des especes "crassicaudis" . Elle a etait decrite par Kiefer 

(1967) des eaux cavernicoles dans l'ltalie du Sud et 

ulterieurement trouvee dans les eaux interstitielles de 

Montenegro (Petkovski, 1971), dans plusieurs stations en 

Grece (y compris quelques ties) (Maggi & Pesce, 1978) et 

dans des puits d*eau saumatre et milieu huporhe'ique en 

Turquie (Pesce, 1992). Pesce (1980) considere iWece comme 

un ele'ment oriental, nord-me'diterrane'en des biocoenoses 

aquatiques souterraines . La station v„,~ v '• 

^ station hyporheique de D. 

^trincol, .. Alfanie Sanscrit dans r aire de distribution 

"• l-«pice. illu.tr.'. par P„„ (1,80. p. 6 fig 2) 

^SteHS*. SK?» Pesca » 0al ... 1> „„ . ^.^ f 

f Material axa»i„e. - station 2 , i S . M . 1M «. ' 2 



Faune associee. - Nematoda- oiio^v, . 

' 01l g°chaeta; Mollusca; 



Colembolla; Chironomidae; Ostracoda; Cladocera; 
Harpacticoida; Cyclopoida: Diacyclops bisetosus, Diacyclops 
lanquidoides (s. lat.). 

Description (femelle) 
Longueur totale (sans les soies furcales): 0,532 mm. 
Largeur maximale du corps dans la partie posterieure du 
cephalosome: 0,188 mm. Deuxieme segment thoracique aussi 
large que le cephalosome. Antennule (Al) de 11 
articles. L'article distale de rantenne (A2) porte cinq 
soies dont trois longues et arquees; l'armature des soies 
des autres articles n'etait pas clairement visible. Le 
segment genital aussi long que large. Branches furcales 3,58 
fois plus longues que larges. Soie externe apicale 
spiniforme de la furca plus longue que 1" interne. L'article 
distal de l'endopodite P4 arrondi, un peu plus long que 
large (1,06/1); les epines apicales plus courtes de 
l'article (longueur ep. ap. int. 3enp.P4/longueur ep. ap. 
ext. 3enp.P4 = 1,1/1) . 

Discussion 
La femelle recoltee dans les eaux interstitielles de 
la plage du lac de Schkodra differe du materiel du type 
d'ltalie (Pesce & Galassi, 1987) par son corps plus grand et 
par la furca allongee (chez les exemplaires de la serie 
typique la furca est jusqu s a 3,3 fois plus longue que large, 
tandis que chez notre femelle cet indice arrive 3,58). Les 
autres caracteres morphologiques , soulignes par les auteurs 
de l'espece (Pesce & Galassi, 1987) comme typiques (la forme 



s. 



du segment qenital et du receptacle seminal, r article 
distal de rendopodite P4 arrondi, avec deux epines apicales 
courtes et la forme de la furca) ne montrent pas des 
differences importantes chez la femelle d'Albanie. 

Les eaux interstitielles de la plage sur la cote 
(Touest du lac de Schkodra sont pour l^instant la seule 
station de D. paolae sur le territoire de la peninsule \ » 
Balkanique. Jusqu'a present Fespece n N etait connue que des 
eaux phreatiques d'ltalie (puits d v eau douce aux environs de 
Forli, Bologna et Ferrara, Emilia, Apennines Centrales). 
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The zooplankton from some lakes and ponds in 
North Albania with different size and altitude 



Dimitar KOZUHAROV 



The data about the zooplankton in the fresh waters of Albania are not many. The 
greater part of the investigations has been done on the Scutari lake because of its 
size - 370 km-, and the transborder attitude. The investigations on the crustaceans 
of the Skutari lake particularly started in the beginning of the century (Bri^m & 
Zaukuuaikk, 1905; Vkkksiicmacin, 1912; Gisssknkk, 1934; Nknklkovio, 1959; Pktkovs- 
ki, 1961). There are no data about the zooplankton of the prevailing part of the 
numerous small lakes and ponds in the country. There are no data about the rotifers 
from the Skutari lake either. Eight species of Cyclopoids from the Albanian ground 
waters were reported by Pandoikski (1977). 

In July 1995 during a speleological expedition of the Bulgarian Federation of 
Speleology, zooplankton samples from eight lakes and ponds different in size and 
hydrological regime, were collected (Fig. 1). The sampling was carried out by an 
^Apstoin"' not with 40mkm measure. In the littoral zone of the lakes a hand net 

was used for the collection of littoral animals. 

Descriptions of the investigated biotops and the 
methods used for taking samples: 

1,2 Samples - Scutari Lake - geographic posi- 
tion 42.4 N, 19.3E - Surface area 370km 2 . 16 m 
a.s.l., SE coast, first sample taken by a plankton 
net, second sample taken by a hand net in the 
littoral zone. Sampling date - 23.06.1995 

3 Sample - Artificial lake for agricultural irri- 
gation in the Vrithi village 350 m.a.s.l. - 
15.06.1995 

4 Sample - Artificial lake for watering above 
Vrithi village. 1200 m.a.s.l. Sampling date - 
150)6.1995 

5 Sample - Artificial lake for watering below 
Vrithi village. Sampling date - 16.06.1995 
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Table 1 

The invertebrate taxa found in the investigated lakes and ponds in the 

North Albania 

Legend: 1, 2 - Scutari lake; 3 - Artificial lake for agricultural irrigation in the 
Vrithi village; 4 - Artificial lake for watering above Vriti village; 5 - Artificial lake 
for watering below Vrithi village; 6, 7 - Artificial lake for watering at the Stani I 
Drugomiri place; 8, 9 - Source at the Proni e Shkurtit place; 10 - Little well at the 
Stani I Drugomiri place 

Taxa 12345 6789 10 



Rotatoria 

Lccanc (At. ) arcuata (Bryce,1891) 
Pott/art lira rnnala Skorikov, 1896 + 

/'o/i/arl/irn sp. + 

Asptancfma sicboldi (Leidig, 1854) 
Asplancluia sp. 
St/nc/iacta sp. 

Hrachionus uncus (L., 1758) 
11 urct>it> >v/7l-//.< Rouselet, 1907 
Kcrntctta coch lean's (Gosse, 1851) + 

K. trcta(Gosse y 1851) + 

m K. quadratafnm^li (Eckstein, 1895) + 
Euchtanis dilalata Ehrenberg, 1832 + 
Kclticottia hmjispina (Kellicott, 1879) + 
Tcstudinclla sp. 

Cladocera 
Stda cristalina (O.F. Muller, 1776) + 

Daphnia si/nitis Claus, 1876 
l>. pulcx pulrx (DeGeer, 1835) 
11 //rt/frt /a Richard, 1896 + + + 

Daphnia sp. juv. + 

l>- gr. pulcx - ephipia 

l>- gr. lon<ji>pina - ephipia + + + 

Mtnna brachiata (Jurine, 1820) + 

Hwmina lomjimstris (O.F. MuUer,1776) + 
Acmpcrus Imrpac (Baird, 1835) 
Aluna tjutata Sars, 1862 
A. fvctant/ula Sars, 1862 
('/u/dnru, .<phacri C us (Muller, !785) 

Copepoda 
Kudiaptonius sp. juv. 
Kuvuctnp* scrrutatus (Fischer, 1853) + 

t t 77 iQi,l9i ^^^^ (Fischer, 1853) 
I'M cue tups sp. ' 

rmp/,,c 7/ ,/^,^, vV ,,, (Fische 
<-fici, ip , „„•„,„,• Uljanhij 187 . "> 

Copepoclites '" n/ " (Flsc ^r, 18 60) 



+ 



+ 



+ 
+ 
+ 
+ 
+ 
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Taxa 

Nauplii 
Others 

Ciammaruf sp. 
Aselliclae gen. sp. 
Coleoptera Ui/dmii.< sp. 
Fam. Chironomidae larvae 
Sa/aniandra larvae 
Planaria gen. sp. 



123456789 10 



6, 7 Samples - Artificial lake for watering, above Rasma village at the Stani I 
Drugomiri place - 1590 m. a.s.l. - two samples. First taken by a plankton net, sec- 
ond taken by a hand net. Sampling date - 20.06.1995 

8, 9 Samples - Source at the Proni e Shkurtit place 1460 m. a.s.l. - two samples, 
first by plankton net, second by hand net. Sampling date - 21.06.1995. 

10 Sample - Little well at the Stani I Drugomiri place. 1590 m.a.s.l. Sampling 
date - 23.06.1995 

All the investigated artificial ponds have an area between 100 and 1000 m 2 . 

Of all of the investigated waters 14 taxa Rotatoria, 11 taxa Cladocera and 6 
taxa Copepoda were established (Table 1). The Cladocera Daphnia galeata found 
in the artificial lake N 6 was not reported for Albania before. Petkovski (1961) 
reported Daphnia cuculata kahlbergensis from the Skutari lake. This species 
belongs to the same species group without seta comb of longer setae at the base 
of the postabdominal claws, and the high heads. 

Two of the discovered Cyclopoida species from the samples are new for the 
Albanian fauna - Tropocyclops prasinus and Acanthocy clops vernalis. 

Because of the differences in the hydrological regime of the investigated 
waters the established species have various ecological characteristics. Some of 
them are typically pelagic forms like Rotifers Euchlanis dilatata, Keratella 
cochleatis, K. quadrate^ Cladocerans Sida ciistalina, Bosmina longirostris and 
Cyclopoida species - Cyclops viclnus found in the Skutari lake. Others are con- 
nected with small water bodies and with the bottom substrate. Such species are 
rotifer Lecane (M.) arcuata, cladocerans Chydonis sphaeticus, Alona gutata, 
Alona rectangula, Daphnia pulex pu lex and the Cyclopoid Tropocyclops prasinus. 
The greatest variety of species composition was established in the zooplankton 
from the Skutari lake - 19 species. The poorest samples were from a little well at 
Stani I Drugomiri place - 1590 m.a.s.l. containing only Gammarus sp. The rest of 
the samples contain between three and ten species. 

Most of the established species have a cosmopolitic distribution. Only some of 
the species are somewhat stenobiontic as for example Tropocyclops prasinus found 
in the artificial lake in the Rasma village. This species is characteristic for the warm 
waters in the small lakes and ponds, during the summer season. It is monocyclic. 
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Three mature female individuals found in the lake N 3 are between 750 and 820 
mkm long. The latteral parts of the fifth toracal segment are covered by a lot of 
setae. The furcal rami are short and slightly divergent in their distal parts. They 
are approximately three times longer as broad. Of the middle appical seta of the 
furca, the inner one is five times longer than the furcal rami .. The latteral furcal 
setae are well developed. They are attached to the back 1/3 part of the furcal rami. 
The antenulae are comparatively short, twelve membered, with dented hyaline 
membrans of the distal joint. They reach up to the third cephalotoracal segment. 
P5 is - one somited with three appendages a thin spine in the middle and two 
setae. The inner one appically situated and the external one subapically situated. 
Another species is Acanthocyclops vernalis - characteristic for higher altitudes. 
It was found in the higher artificial ponds situated above Rasma village. In each of 
the samples in which this species was founded, the number of the individuals was 
comparatively large. In Bulgaria this species is common for the high mountain gla- 
cial lakes in Rila and Pirin mountains over 2095 m.a.s.l. (Naidknow, 1975). 

The low temperature of the water and the unsustainable hydrological regime 
are the two main factors responsible for the poor fauna found in the spring and 
well at the Stani I Drugomiri place. Only four benthic taxa were found in them. 
The highest situated ponds and sources are much poorer in animals than the 
lower situated Skutari lake. 
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3oonAaHkmc>H'bm om nnkou Bognu 6aceiiHU 6 CeBepHa 
AA6aHUii c pa3AUHiia eoAeivuiiia u naginopcka BucoHima 

fluMum-bp KCtfKYXAPOB 

( P e 3 K) m e ) 

MiCAegfianu ca 3ooiL\ankmoHHii opcauuiMu om oceM pa3AUMHu no pa3Mep u 
xugpoAo?imen peAiiM Bogmi 6aceuna B CeBepHa Ai\6anun. OGekmume 3a u3CAeg6aHe ca 
pamoAOvkenu um 16 m h.B. go 1560 m h.B. Om u3CAeg6aHume o6ekmu ca ycmaHoBemi 14 - 
makcoHa Rotatoria, 11- makcona Cladocera, 6 makcona Cyclopoida (ma6A. 1). Om 
HUMepPHiime imkAonougu gBa Buga He ca ci>o6u^aBaHu 3a AAGaHUH - Tropnci/clofj* pra.<i- 
ntt.< u Acant/wci/clofjs irmali.<, KAagoijepama Dap/inia t;a/cata, HaMepeHa 6 u3kycm6eHO 
eiepo 6. cb\\\o He e ctofnuaBaHa :»a Aa6uhuh. Hau-Goeamu ca npo6ume om LUkogpeHckomo 
e3epo. a Haii-MOAko BugoBe. npu mo6a caivio 6enmocHu, ca ycmaHoBemi 6 npoGume om 
L\ageHMemo 6 MecniHocmma Cmanu u /JpyzoMiipu - 1560 m h.6. 
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nosgpaBAeHue no cAynaii HO-eoguuimmama Ha 
HainioHaAnu* npupogonayneH Myseu 



D,AP CMMEOH II 



29.10.1999 2. 



^Y^v^ e Y 



C oco6eHa pagocm Haymix 3a 4ecmBa>iemu Ha llO-eoguuiHUHama om 
ocHoGaBaHemo Ha HauuoHaAHun npupogoHay^eH My3eii. 

Om6eAH36aHemo Ha mo3U K)6iiAeu e eopgocm 3a 8ceku 6T>A2apuH, UMauku 
npegBug, 4e cb3gaBaHemo My cbBnaga c irbpGume 2oguHU om OcBo6oAgeHuemo 
hu, u e goka3ameAcmBo 3a u32pa>kgaHemo Ha UHmeAekmyaAeH u HayMeH eAum 6 
MAagama hu g-bpAaBa. Ci>c cBon npupogoHayneH My3eu Co(J)uh ce e 
npu6AuAaBaAa go gpyeume MogepHU eBponeucku cmoAUU,u. 

rioAtwaBaM Bu, gpaeu BepoH, 6 kaMecmBomo Bu Ha gupekmop Ha My3en, ga 
npog-bAykaBame ga na3ume u ga yBeAU4aBame He2o8ama yHukaAHa u 6o2ama 
koAekuim om ekcnoHamu, c konmo ga npuBAima nocemumeAume Ha cmoAUuama hu. 
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Notes on the Chilopoda of Albania, 1 
3aMeTKM 6 Chilopoda AA6aHTiw, 1 
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ABSTRACT: Twenty one centipede species col- 
lected in Albania are listed, six of them being new 
to the Albanian list. A redescription of Lithobius 
(Thracolithobius) remyi Jawlowski, 1933, a little- 
known troglobiotic centipede, is presented as well. 
Distributional and ecological data are added cou- 
pled with a complete list of Albanian Chilopoda. 

PE3KDME: YKa3aii co6pajnibiii b Aji6ainiii 21 
Bim ryooiionix, cpe^n KOTopbix inecrb — iiOBbie/uw 
a.i6aiiCKOii cf)ayiibi. FIpiiBe/ieiio TaK>Ke nepeoiincaiiue 
n.ioxoii3BecTiiori Tponio6iioiiTiiOH koctwikm Lithobius 
(Thracolithobius) remyi Jawlowski, 1933. Ilpe/i- 
CTaB.ieiibi Aaniibie no paciipocpaiiemiio u SKO.iorHii 
BMecre c no.iiibiM ciihckom Chilopoda Ai6aiiiin. 

Introduction 

The Albanian centipede fauna is still very poorly 
known. Some scanty data on chilopods can be found 
only in the works of Verhoeff [1905, 1909, 1933, 
1934, 1937, 1941, 1944], Manfredi [1932, 1945], 
Attems [1929, 1959], and Kanellis [1959]. For the 
last 35 years, there has been no publication concern- 
ing Albanian Chilopoda. Some of these older mate- 
rials have been revised by Eason [1969], Zapparoli 
[1992, 1994], Zapparoli & Minelli [1993]. 

This paper is devoted to the treatment of a 
considerable collection of centipedes taken recently 
by Dr. Petar Beron (P.B.), Boyan Petrov (B.P.), 
Desislava Zaprianova (D.Z.), Teodora Ivanova (T.I.), 
Petar Tenchev (P.T.), Todor Troanski (T.T.) and 
myself (P.S.). This collection is housed in the 
National Museum of Natural History, Sofia, and 
contains 21 species. Among these, six are new to the 
fauna of Albania, and one of them is redescribed as 
being particularly poorly known. A list of Albanian 
Chilopoda is provided herewith as well. 

Systematic account 

Eupolybothrus fasciatus (Newport, 1845) 

Albania: Kacanic, Ljubctcn. "Di inursprung": Attems, 1929. 
305 (sub Polybotlmis fasciatiis bosniensis Verhoeff, 1900); 
Zavalnn: Manfredi. 1932: 112 (sub Polybothnis fasciatus), 



Tcrpan, Ramia: Manfredi, 1945: 23 (sub Polybothnis fasciatus 
bosniensis). 

Material: 1 CT, 1 juv, Shkodcr Distr, village Boga, Maya 
Tchardakut, 1200-1400 m, 1.05.1993; 1 cT, 2 ??, same locality,- 
1400-1600 m, 1-2.06.1993; 2 cfcf, 1 ?, same locality, 1600-1&X) 
m. 2.06.1993; 1 cT, 1 $, Shkodcr Distr, village Theth, 800-900 m, 
28.05.1993; 4 cfcf, 1 ?, Shkodcr Distr. village Boga, 1000-1100 
m, 5-9.06.1993, all leg. P.B.; 1 d\ 1 $, same locality, 1008 m, 3- 
4.06.1993; 3 o"o\ 3 ??, Upper Camp, 1800-1900 m, 20- 
23.05.1993, all leg. P.B. & B.P.; 1 ex., Shkodcr Distr., M e. 
Radohimcs 1900-2200 m, 28.05.1993; 2 cfcf , 1 ?, same locality, 
2200-2400 m, 29.05.1993, all leg. P.B.; 1 juv. o", Saranda Distr, 
village Qeparo, under stones, 4-5.05.1994; 3cfo\ 1?, Gjirokaster, 
castle, under stones, 6.05.1994, all leg. VS. 

Remarks: This species is known also from Italy, Croatia, 
Bosnia & Herzegovina, Montenegro, and Bulgaria. 

Eupolybothrus litoralis (L. Koch, 1867) 

Material: 1 ?, Shkodcr Distr, village Boga, Maya Tchardakut, 
1200-1400 m, 1.06.1993, leg. P.B. 

Remarks: From Albania alone, Verhoeff [1934] erected 
two subspecies of Eupolybothrus fasciatus: E. f. storkani 
and E. f. albanicus, the second based only on a single 9- 
Re-examination of the types or topotypes is badly needed, 
and synonym ization can well be suspected with some of the 
well-known Eupolybothrus species of the fascidtus-litora- 
lis group. The above species is new to the Albanian fauna, 
known also from Greece, Montenegro, Bosnia & Herzego- 
vina, Croatia, Slovenia, Bulgaria, Turkey, Lebanon, Jor- 
dan, Palestina, Syria and (?) Cyprus. 

Eupolybothrus caesar (Verhoeff, 1899) 

Albania: "Mali Scnjt bci Oroshi": Attems, 1929: 305 (sub 
Polybothrus caesar). 

Material 1 %, Tepelene Distr, village Mezgorani, Cave 
Mezgorani, 106.1994, leg. T.I.; 1 b\ 1 ?, Gjirokaster, castle, under 
stones, 6.05.1994; 1 Cf, 1 ?, Ionian coast, Saranda Distr., village 
Borsh, under stones, 5.05.1994; 1 juv. cf, 1 ?, Saranda.Distr., 
ullage Dhcrmi, under stones, 2.05.1994, all leg. PS. 

Remarks: £. caesar is distributed also in continental 
Greece, Kerkira (Corfu) Island, Bosnia & Herzegovina. 
Polybothrus caesar valonensis (Verhoeff, 1905), erected 
from Albania, probably belongs to the widespread West 
Balkan endemic Eupolybothrus caesar caesar (Verhoeff, 
1899). 

Lithobius forficatus (Linnaeus, 1758) 
Albania: Ljubctcn: Attems. 1929: 300. 
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Ktacrid: 1 J, Shkodcr Distr. rib* Thai, 800-900 m. 
28 Tma;i!:f TWs is one of the most common European 
species inclined to synanthropization. 

Lithobius peregrinus Latzel, 1880 

Albania: Ljubctcn. Kacanic, Ncres. Trcska Cviljcn , Kal- 
kandc en. Oroshl. Maranaj: Attems, 1929: 30C > sub Lithob* 
romanus Mcincrt, 1872). Lusmja, Karbunara, T^Ma^. 
di 1945 23 (sub Lithobius piceus peregrinus r Latzc \ \BWh 
SbcrcsValboni-Tal. -zw. Mai i Ribcs ..Star ji Rita. £ ,* d « 
Baschtrik bci Kishas". "Mali Scnjt be. Orosh. , Gjall.cn. 

^Clria!^ 1 ?. ShWr Disc, village Bo,, Maya 
Tchardakut, 1200-1400 rn. 10*1993; 1 d\ same ^ahty^ 600- 
1800 m. 2.06.1993; 2*9,o\Shkodcr Distr, ullage Theth. 800-9UU 
m 2805 1993 all let; PB. 

" Remarks! A widespread, probably submountainous 
centipede [cf. Zapparoli, 1992]. it has already been 
horded in Albania by Attems [1929] as Lithobius 
romanus, bv Manfrcdi [1945] as L. piceus peregrinus, and 
by Zapparoli [1992] as L. peregrinus. 

Lithobius viriatus Sseliwanoff, 1878 

Material: 1 ?, Durrcs. amphitheatre. 12.06.1993. leg. B.P; 1 
iuv $ Durrcs, 24.05.1993; 2 oV, 2 99 juv, Vlorc, under stones 
& in soil. 1.05.1994. all leg. PS. & D.Z .; 1$. 4 km S of Vlorc. under 
stones. 1.05.1994. leg. VS.; l?,2juv.. 1 lan-a. Ionian coast, Saranda 
Distr., village Lukove. under stones. 5.051 994, leg. Pi. & D.Z.; 1 
d\ Saranda Distr., village Borsh, under stones. 5.05.1994. leg. P.S. 

Remarks: A species new to the Albanian fauna, known 
also from SE Italy, Greece, Bulgaria, Turkey, Crimea, 
Caucasus, PalcstinaandXW-Iran, Bosnia &. Herzegovina 
(?). 

Lithobius erythrocephalus C.L. Koch, 1847 

' Albania: Ljubctcn: Attcms, 1929: 301 (sub ArcUUithobiiis 
erythrocephalus (C.L.Koch. 1847)); Pcdhane. W coast of 
Shkodcr Lake, Shkodcr. Siroka, Zavalan: Manfrcdi, 1932: 112. 
Material: 1 ?. Shkodcr Distr., village Theth. 800-900 m, 
28.05.1993; 1 9. Shkodcr Distr.. village Theth to village Boga. 
near artificial lake, 1200 m, 30.05.1993, all leg. P.B.; 1 ex., 4 km 
S of Vlorc, under stones, 1.05.1994; 2 cPcf, Ionian coast, Saranda 
Distr., between villages Dhcrmi & Himarc, under stones, 
3.05.1994, all leg. P.S.;l?,Korcc Distr, Pass Q.cQarrit 1.06.1994, 
leg' Th 1 9. village Dhcrmi, under stones, 105.1994. leg. P.S. 
Remarks: A widespread European species, it seems to 
be fairly common in Albania. 

i. Lithobius schuleri Verhoeff, 1925 

..Material: 1 5, Shkodcr Distr. village Theth, 800-900 m. 
28.05.1993; 2??, Shkodcr Distr.. village Boga, Maya Tchardakut, 
1400-1600 m. 1.06.1993; 3 o'c", 2 ?*, same locality, 1400-1800 
m, 1,06.1993. all leg. P.B.; 1 d\l $', village Boga. soil trap. 06.1993. 
leg. P B. & B.P.; 1 9, Shkodcr Distr.. Alpet M. e. Radohimcs, 1900- 
2200 m, 28.05.1993; 5 cro\ 4 9 Z -. M. e. Radohimcs, 2200-2400 
m. 2905.1993; 6 o'rf, 4 99, Alpet M e Radohimcs, 2400-2550 
m. 29 05.1993, all leg. P.B.; 6^c\ 3x* , ullage Boga, Upper Camp, 
1800-1900 m, 20-2306.1993, leg. PB & B.P; 1 ?, ullage Boga. 
1500 m, cave B-52. 18.06.1994. leg. T. Troanskl 

Remarks: A species new to the Albanian fauna, typical 
for the mountains and sympatric with L. erythroceph- 
alus, Lithobius schuleri is known also from NE-Italy, 
Greece, Bulgaria, Rumania. Austria, Switzerland, Hun- 
gary and Poland. 



Lithobius latro Meinert, 1872 



2200 m, 28.051993, leg PB Albanian fauna, L. 

Remarks: A species nc w to ^ ^J ^^ 

Lithobius lucifugus L. Koch, 1862 

Albania: Shkodcr, Maranaj. Ivanova Aluga. Attcms. 1929: 

HOO M r5 n 9.olr993^ 

gusL already been recorded in Albania by Attems 
[1929]. 

Lithobius ( Monotarsobius) crassipes (L. Koch, 
1862) 

Albania: Zljcb: Attcms. 1929: 304. 

Material: 1 <f , Albanian-Macedonian border, Cafa-san. 1DU 
m, 27.05.1993. leg. ?S. & DZ. 

Remarks: A widespread European species. 

Lithobius(Thracolithobius)rejnyiJa.\\\o\ys\^,\933 
-Figs 1-7. 

Material: 1 cT, Rrcshen Distr.. village Merkurth. Cave 
Merkurth, 11.06.1993, leg. PB. & B.P. 

Description of thecT: Colour pale yellow. Size: 12 mm 
long. 1.2 mm broad. Head longer than broad. Antennae 
6.8 mm long, almost reaching to tcrgite 8, composed of 56- 
59 segments. Terminal article twice as long as broad. 
Ocelli absent. TomosvSry organ very large. Prostcrnum 

Table! Spinulation of lithobius (JlmicolithoHus) rcmyn . 
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Figs 1-7. Litbobius (Tbracolitbobius) rcmyi Jawlowski, 1933: 1 — dental margin of presternum, ventral; 2 — presternum with 
forcipules and poison claws, ventral; 3 — tergites 1-13, dorsal; 4 — leg 15 with glandular pores, mesal; 5 — tergite 14 with a field 
of fine setae; 6 — setae on tergite 14 (strongly enlarged, after Jawlowski (19331); 7 — metatarsus 13 with claws (after Jawlowski (1933)). 

Pmc. 1-7. Litbobius (Tbracohtbobius) rcmyi Jawlowski, 1933; 1 — 3y6Hoii KpaA npocTepHy.via, BeHTpaAbHo; 2 — npocrepHy.u c 
HoroneAiocnLwii w flAOoitTbi.vut KoroTKaAiw, BeHTpaAbHo; 3 — TeprwTbi 1-13, AopcaAbHo; 4 — Hora 15 c >Ke.\e3wcTbiMit nopaMU, H3HyTpn; 
5 — TepniT 14 c noACM tohkmx ujcthhok; 6 — meTMHKW Ha TepniTe 14 (cwAbHO yDe.vimeHO, no Jawlowski [1933]); 7 — MeTaTapayc 
13 c KoroTKa.vui (no Jawlowski [1933]). 



with 2+3 blunt teeth and very stout lateral porodonts 
(Figs 1-2). Forcipules prolonged (like in most troglo- 
bionts) (Fig. 2). Tergitcs: T.l semicircular, narrower 
than T.3; all large tergitcs longer than broad; T.9, T.ll 
and T.13 without triangular projections; T.14 complctly 
rounded like a vizor (Fig. 5), posterior 1/3 T.14 being 
covered with a field of fine setae (Figs. 5-6). Coxal pores 
small, circular: 2, 2, 4, 3 - 3, 3. 3. 3. All legs with 
Particulate tarsi. Lcgpairs 14-15 without accessory claw, 
legpairs 1-13 each with two accessory claws (Fig. 7). Last 
C lcgpair without special modifications. Glandular pores 
in internal aspect restricted only to cf femur, tibia, tarsus 
and metatarsus 14 and 15 (Fig. 4). Lcgpairs 14-15 
flattened on internal side. O" genitalia: first genital 
sternite with 17 setae, second without setae. 



Spinulation as in Tab. 1. 

Remarks: Jawlowski [1933] described Lithobius rc- 
myi based on 3 cfcf and 1 $ collected by P. Remy in 
Gradjc pecina, Serbia. Subsequently, Matic [1962] has 
keyed Lithobius remyi, L. dacicus Matic, 1959, and L. 
inexpectatus Matic, 1962 within the subgenus Thra- 
colitlwbimjtfftk, 1962, giving the following diagnosis of 
the fojpftlp-speefes: body medium-sized (12-15 mm.), 
antennae with of 37-61 segments, ocelli 0-14, prosternal 
teeth 2+2 to 3+3; all tergitcs without projections, anterior 
edge of tergite 14 completely rounded like a vizor. 

To date, these three species are known to occur onlv 
in Rrmania, Serbia, and Albania. Surprisingly, L. remyi, 
a typical cave-dweller, appears to inhabit a relatively vast 
area, including central North Albania and Serbia. As far 
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as I know, onlv Lithobius lakatnicetisis Vcrhocff, 1926, 
another troglobiotic lithobiomorph, is similarly widely 
distributed: central and West Bulgaria, East Serbia. L. 
remyi is a species new to the Albanian fauna. 

Biology: There is also A I ba not rcchus bcroni Casalc & 
Gueorguicv, 1995, a troglobiotic trcchinc occurring in 
Cave Mcrkurth together with Lithobiits (T.) remyi. 

Pleurolithobius patriarchate (Berlese, 1894) 

Albania: Ncrcs, Kacanic. Mcsi bci Shkodcr (Skutari): 
Attcms, 1929: 304 (sub Pleurolithobius ionicus), Jablanica, 
Korab Gcb.: Vcrhocff, 1934 58 (sub Pleurolithobius jonicus 
porosus Vcrhocff. 1934); Tcrpan, Lusmja: Manfrcdi, 1945: 23 
(sub Pleurolithobius jonicus porosus); Valona, Crni Kamcn, 
Ncrcz Gornva Voda, Lusmian, Kacanich: Zapparoli & Minclli, 
1993: 334-335. 

Material: 3 ??. 2 cfo\ Gjirokaster, castle, under stones 
6.05.1994; 7 $?. Ionian coast, Saranda Disrr, village Himarc. 
under stones 3-4.05.1994. all leg. ?S. 

Remarks: P. patriarchal is seems to be one of the most 
common Albanian chilopods. 

Harpolithobius anodus (Latzel, 1880) 



Cryptops hortensis Leach, 1814 



Albania: 3 km SW of Qukcsit, Pcdhanc (?): Manfrcdi. 

1932 iJte 2 rial:l ex. Shkodcr Distr village ThethSC^COn^ 
7« nsT 993 lee P B 1 ex., Shkodcr Distr.. village Boga. 1000-11 00 
I lllwl 2 ex Tillage Boga. Upper Camp. 1800-1900 m. 
10 »(S ^1993 'Jl leg M B.P*1 ex! Shkodcr Distr.. A pet M 
fRadohmes 1900-2200 m. 28.05.1993; 3 ex. same locality. 

Distr village Dhcrmi. under stones, 2.05.1994, leg ?.S. 

Remarks. A widespread Palcarctic species obviously 
fairly common in Albania. 



Cryptops parisi Brolemann, 1920 



Material: 4 ex, Shkodcr Distr.. village Boga. 1000-1 100 m, 5- 
9.06.1993, leg. P.B. & B.P; 1 ex., Shkodcr Distr.. M. e. Radohimcs, 
2200-2400 m. 29.05.1993, leg. P.B.; 1 ex., Ionian coast, 4 km S of 
Vlorc, under stones, 1.05.1994; 1 ex, Saranda Distr., village 
Dhcrmi. under stones, 2.05.1994, all leg. P.S. 

Remarks: Although C. parisi has long been put on 
Attcms' [1959] list of Albanian Chilopoda, I have failed 
to trace any exact faunistic literature record of this 
common European species. 



Albania: Ncrcs, Kacanic, Ljubctcn, Vcrmosa, "Drinur- CrVPtODS TUCTieri Matic, 1967 

sprung": Attcms, 1929: 304. yr r 

Material: 1 $, 1 juv. <f, Shkodcr Distr., village Boga, 1000- 
1 100 m. 5-9.06.1993; 1 d\ village Boga, Upper Camp, 1800-1900 
m, 20-23.06.1993. all leg. P.B. & B.P.; 1 9, 1 juv.cf, village Boga, 
Maya Tchardakut. 1400-1600 m, 1.06.1993. leg P.B. 

Remarks://, anodus is known also from Italy, Greece, 
Slovenia, Croatia, Montenegro, Bosnia & Herzegovina, 
Bulgaria, Romania, Austria, Ukraine, Turkey, Caucasus, 
Hungary, Czechoslovakia and Poland. 



Material: 1 ex, Shkodfir Distr, village Theth, 800-900 m, 
28.05.1993, leg. P.B. 

Remarks: A species new to the Albanian fauna, C. 
rucneri is known also from Italy, Bulgaria, Croatia, 
Romania and Austria. 



Scolopendra cingulata Latreille, 1829 

Albania: "bci Reel": "'Vcrhocff. 1909: 716; Pcdhanc, Mali 
Grad: Manfrcdi. 1932: 111; "Krioncro pr. Valona. Poggio 
Boschctto, Tcrpan (Bcrati). Karbunara pr. Lusmja, Lusmja, 
Fushcs Dukati": Manfrcdi. 1945: 22. 

Material. 5 e.v, 4 km N of Durrcs, under stones, 25-26.05 1993; 
1 ex. Tirana, 13.06.1993, all leg. P.B. & B.P.; 2 ex, Saranda Distr, 
village Lukove, under stones, 5.05 1994, leg. Pi. & DZ.; 4 ex! 
Saranda Distr, ullage Dhcrmi, under stones, 2-3.05.1994!; 1 ex, 
Permet Distr, between villages Charshove & Leskouk, under 
stones, 7.05.1994, all leg PS; 4 e.v, Korcc Distr, Pass Q. e. Qarrit 
106 1994, leg. T.I.; 4 ex, Vlorc. under stones. 1.05.1994; 1 ex. 4 km 
S of Vlor? under stones, 1 05 1 994. all leg P.S. & DZ ; 1 ex., Saranda 
Di5tr, Village Himarc, under stones, 3-4.05.1994; 1 ex, Saranda 
Distr, village Borsh, under stones. 5.05.1994; 2 ex, Gjirokaster 
castle, under stones, 6.05.1994, all leg. Pi. 

Remarks: Undoubtedly, this species is one of the 
commonest Albanian scolopcndrids, recorded in Albania 
also -by Vcrhoeff [1909] and Manfrcdi [1932, 1945]. 

Scolopendra dalmatica C.L. Koch, 1847 

Albania: Vclipolja: Attcms. 1929: 299 (sub Rhadinoscyta- 

w nn^?^ 1 Siroka - P5dhanc: Manfrah 
Koch. 1847) P e, ^ (Rhadi ^y^>dalmtkaT\:. 

9.06^cg 2 S l hk B f r D,StT ' *""* *** ™-»™ «"• 5- 

Remarks: The above locality is not far awav from the 

known records (near 50 air-km). Reported 'also 10n 

Greece, Croatia, Bosnia & Herzegovina, and Mon encg™ 



Cryptops croaticus Verhoeff, 1931 

Material: 1 ex, Shkodcr Distr . village Boga, 1000-1 100 m, 5- 
9.06.1993. leg P.B. & BP. 

Remarks: This species has been reported in Albania by 
Vcrhocff [1934] as a new subspecies named Cryptops 
croaticus albanicus. Somewhat later, however, Vcrhoeff 
[1938: 364] transferred C. croaticus albanicus as a 
subspecies of C. anomalans, making a new combination. 
Recently, Zapparoli [in press] has provided evidence of 
strict synonymy between C. anomalans albanicus Vcrho- 
eff, 1934, and C. anomalans Newport, 1844. This species 
is known also from Italy, Greece, Slovenia, Croatia, 
Bosnia & Herzegovina, Bulgaria, Romania and Ukraine! 

Scutigera coleoptrata (Linnaeus, 1758) 
sia-o A J^ n p a ^ PriZr K n , : ^ ms ' 1929: 306: w coast of Lake 

^tdi^Hs anfredl - 1932: 1 ,2; Karbunara pr - Lusmja: 

leg. PiluJz " ' 2 km N ° f Du "* s ' under ston «' 2+05.1993, 

Remarks: A Mediterranean species widelv distributed 

F„™ tT™ ^^ als ° in North **<*& and Central 
turopc. This seems a very common centipede in Albania. 

A checklist of Albanian chilopods* 

iM Ja Eupolybothrus fasciatus fasciatus (Newport. 



Yugoslav! aJacrL al ^r l ^ u* *»"* 
reported by AtlcS ;[1929 ! 9 59] '^ Which wrc 
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lb E. fasciatus storkani Vcrhocff, 1934 

lc E. fascia tus albanicus Vcrhocff,1934 

Id E. fasciatus presbamis (Vcrhocff, 1941) 

2 E. litoralis (L. Koch, 1867) 

3a E. caesar caesar (Vcrhocff, 1899) 

3b £. caesar valoncnsis (Vcrhocff, 1905) 

4 £. hcrzegowinensis (Vcrhocff, 1900) 

5 £. tridentimis (Fanzago, 1874) 

6 £. transsylvanicus (Latzcl, 1882) 

7 Lithobius ; (s.str.) castaneus Newport, 1844 

8 L. dentattis C.L. Koch, 1844 

9 L. dubiusTbm6s\'Ary, 1880" 

10 L. forficatus (Linnaeus, 1758) 

11a L. erythrocephalus erythrocephalus C.L. Koch, 
1847 

1 lb L. erythrocephalus montanus Attcms, 1929 

12 I. lapidicola Mcincrt, 1872 

13 L. latro Mcincrt, 1872 

14 L. lucifugus L. Koch, 1862 

15 L. muticus C.L. Koch, 1847 

16 L. peregrinus Latzcl, 1880 

17 L. schuleri Vcrhocff, 1925 

18 L. tencbrosus Mcincrt, 1872 

19 L. tricuspis Mcincrt, 1872 

20 L. validus Mcincrt, 1872 

21 L. viriatus Sscliwanoff, 1878 

22 L. (Thracolithobius) remyi Jawlowski, 1933 

23 L. (Sigibius) trebinjanus Vcrhocff, 1900 

24 L. (S.) burzenlandicus wardaranus (Vcrhocff, 
1937) 

25 L. (S.) microps Auct., ncc Mcincrt, 1868 

26 Lithobius ( Monotarsobius) aeruginosas L. Koch, 
1862 

27 L. (M.) crassipes L. Koch, 1862 

28 Pleurolithobius patriarchal is (Bcrlcsc, 1894) 

29 Harpolithobius anodus (Latzcl, 1880) 

30 H. ljubetensis Vcrhocff, 1934 

31 Scutigera coleoptrata (Linnaeus, 1758) 

32 Scolopendra cingulata Latrcillc, 1829 

33 5. dalmatica C.L. Koch, 1847 

34 Cryptops anomalans Newport, 1844 

35 C. croa tints Vcrhocff, 1931 

36 C. hortensis Leach, 1815 

37 C. parisi Brolemann, 1920 

38 C. rucneri Matic, 1967 

39 Himantarium gabrielis (Linnaeus, 1767) 

40a Stigmatogaster gracilis gracilis (Mcincrt, 1870) 
40b S. gracilis occitanica Ribaut, 1910 

41 Schendyla montana Attcms, 1895 

42 Clinopodes flaiidus C.L. Koch, 1847 

43 C. escherichii (Vcrhocff, 1896) 

44 C. polythrichus (Attcms. 1903) 

45 C. scopliensis (Vcrhocff, 1938) 

46 C. trebevicensis (Vcrhocff, 1898) 

47 Geophilus carpophagus Leach. 1815 

48 Simophilus albaniensis Attcms. 1929 

49 Strigamia acuminata (Leach, 1815) 

50 S. crassipes (C.L. Koch. 1835) 

51 Henia cri nita Attcms. 1903 

52a H. illyrica illyrica (Mcincrt. 1870) 
52b H. illyrica oblonga Vcrhocff, 1934 



** Under this name, both L. erythrocephalus and L. 
mutabilis L. Koch, 1862. arc known. 



53 H. devia C.L. Koch, 1847 

54 Dignathodon microcephalum (Lucas, 1846) 
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ABSTRACT 

A recent collection of Diplopoda deriving from Albania contains thirty-two 
identifiable species, including four new to science: Acanthopetalum subpatens 
n.sp. (Schizopctalidae), Anamastigona albanensis n.sp. (Anthroleucoso- 
matidae), Metonomastus petrelenlTs' 'n.sp. (Paradoxosomatidae) and 
Typhloiulus beroni n.sp. (Julidae). The millipede fauna of Albania and adja- 
cent lands is reviewed, with a checklist currently encompassing fifty genera 
and over 150 species or subspecies. Some new synonymies are established 
concerning: Glomeris pustulata Latreille, 1804; Acanthopetalum carina turn 
(Brandt, 1840); Brachyiulus varibolinus Attems, 1904; Acanthoiulus fiiscipes 
(C. L. Koch, 1847); P. varius (Fabricius, 1781); Leptoiulus sarajevensis 
Verhoeff, 1898; Leptoiulus Verhoeff, 1894. A substitute name is proposed for 
Leptoiulus storkani Verhoeff, 1932: L. jaroslaii nom. nov. The julid tribe 
Typhloiulini is synonymized under the Leptoiulini. The name Diploiulus 
Berlese, 1883, is considered to have been typified in the original description, 
with Julus terrestris Linnaeus, 1758, being its valid type species; Diploiulus 
becomes objective synonym of Julus Linnaeus, 1758, and Acatithoiulus 
Verhoeff, 1896, takes priority in the list of synonyms or subgenera of 
Pachyiulus. Pachyiulus krivolutskyi Golovatch, 1977, is a new subjective 
junior synonym of lulus foetidissimus Muralewicz, 1907, non lulus foetidissi- 
mus Savi, 1819, it is available as a replacement name to avoid homonymy. 
The following taxa are new from Albania: Glomeris pustulata Latreille, 1804; 
Acanthopetalum albidicolle Verhoeff, 1900; Bracbydesmus herzogowinensis 
Verhoeff, 1897; Leptoiulus macedonicus (Attems, 1927); Brachyiulus apfelbec- 
kii Verhoeff, 1898; Megaphyllum imbecillum (Latzel, 1884); Metonomastus 
Attems, 1937 and Anamastigona S\\\csit\, 1898. 
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MOTS CUSS 

Diplopoda, 

raune, 

taxinomic, 

Albanic. 



Unc importantc collection dc diplopodes recolree i&emment sur unc grande 
partie du tcrritoirc dc 1'Albanie est <<tudiee ici ; elle comprend trente-deux 
especes dont quaere sont nouvelles pour la Science : Acanthopetalum subpa- 
tens n.sp. (Schizopetalidae), Anamastigona albanensis n.sp 
(Anthroleucosomatidae), Metonomastus petrelensis n.sp. (Paradoxosomatidae), 
Typhloiulus beronin.sp. Uulidae). Une liste des diplopodes de l'Albanie et des 
regions voisines est donne*e ; elle comprend huit ordres, au moms dix-neuf 
families, cinquante genres et plus de 150 especes ou sous-especes d'une vali- 
dity indiscutable. Plusieurs nouvelles synonymies ont pu etre <<tablies : 
Glomeris pustulata Latreille, 1804 = Gl. norica vodnatensis VerhoefT, 1926 ; 
Acanthopetalum carinatum (Brandt, 1840) = Lysiopetalum comma VerhoefF, 
1900, L. thessalomm Verhoeff, 1901, L. macedonicum Verhoeff, 1923, 
L. albanicum VerhoefT, 1932, L comma janinenseVnhoett, 1932, L. thessalo- 
mm lychnitis Verhoeff, 1932 ; Brachyiulus varibolhius Attems, 1904 = 
B. bcratimis Manfredi, 1945 ; Acanthoiulus fuscipes (C. L. Koch, 1847) = 
Pachyiulus bos ?ii crisis Verhoeff, 1895, P. fitscipes altivapis VerhoefT, 1899, 
P. f. plasensis Verhoeff, 1910, P. f. simplex VerhoefT, 1910 ; Pachyitdiis varius 
(Fabricius, 1781) = Julus flavipes C. L. Koch, 1847, lulus oenologus Berlese, 
1885, Pachyiulus apfelbecki VerhoefT, 1901, P. varius var. pallipes Manfredi, 
1945 ; Leptoiulus sarajevensis Verhoeff, 1898 = Macedoiulus storkani 
VerhoefT, 1932. Un nouveau nom, Leptohdus jaroslavi, est propose en rem- 
placement de Leptoiulus storkani VerhoefT, 1932, pour corriger I'homonymie 
resultant de la synonymic de Leptoiulus Verhoeff, 1894 et Macedoiulus 
Verhoeff, 1932. La tribu des Typhloiulini disparatt, englob^e par les 
Leptoiulini. Le taxon nominal Diploiulus Berlese, 1883 est considere ici 
comme valide dans la description originale par la designation de Jidtts terres- 
tris Linnaeus, 1758, comme espece-type ; de ce fait, Diploiulus devient un 
synonyme objectif de Julus Linnaeus, 1758, et en consequence Acanthoiulus 
Verhoeff, 1896, devient prioritaire dans la liste des synonymes ou sous- 
genres de Pachyiulus Berlese, 1883. Pacljyiulus krivolutskyi Golovatch, 1977, 
du Caucase occidental, qui est un nouveau synonyme subjectif plus recent de 
Iultis foetidissbnus Muralewicz, 1907, remplace ce taxon pour eviter l'homo- 
nymie avec Iultis foetidissbnus Savi, 1819. Les genres Metonomastus Attems, 
1937, et Anamastigona Silvestri, 1898, sont repertories pour la premiere fois 
d'Albanie, ainsi que les especes suivantes : Glomeris pustulata Latreille, 1804 ; 
Acanthopetalum albidicolle Verhoeff, 1900 ; Brachydesmus herzogowinensis 
VerhoefT, 1897 ; Leptoiulus macedonicus (Attems, 1927) ; Brachyiulus apfel- 
beckii Verhoeff, 1898 ; Megaphyllum imbccillum (Larzel, 1884). 



INTRODUCTION 

The diplopod fauna of the Balkan Peninsula, 
including Albania, has long been acknowledged 
as one of the richest in the Mediterranean, 
indeed in the Palaearctic as a whole. Even the 
incomplete, poor but recent work by Ceuca 



(1992), devoted to this fauna, lists 140 genera 
and over 660 species or subspecies, of which 
twenty genera and fifty-three species (including 
nine endemics) have been recorded in Albania. 
1 he present contribution is mainly devoted to 
the study of a fine collection of Diplopoda 
recently made in Albania by Dr. P. Beron, 
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Fig. 1. — Map of Albania. Dark spots represent the localities visited by recent collectors (almost all from Sofia. Bulgaria) since 1993 
in numerous parts of the territory of Albania. 
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red pygidium appear stable, though pygidial 
punctuation is known to be missing in h. herzo- 
gowinensis (see Attems 1935). 
The structure of the male legs 17 to 19 is also quite 
variable, e.g. the armature of tarsus 17 with spines 
and the outline of the external lobe of coxa 17 
(though the latter is always low and inconspicuous) 
(Fig. 2A). The notch of syncoxite 18 ranges from 
broad (Fig. 2B) to very broad, sometimes even 
with a median knob. The median lobe of 
syncoxite 19 is more or less high and usually 
somewhat truncated (Fig. 2C), the inner femoral 
process is more or less prominent (Figs 2C, D). 
The male from Himare deserves special mention. 
Superficially, it represents an unquestioned her- 
zogowinensis, yet its legpair 18 looks quite bizarre 
due to a conspicuous inner femoral process 
which strongly resembles that of the telopod pro- 
per (Fig. 2F). Both legpairs 17 and 19 look nor- 
mal (Figs 2E, G). However, a closer examination 
of this specimen showed that its pygidium is 
abnormal, with an evident asymmetrical notch at 
the caudal margin. Moreover, the femoral pro- 
cesses on legpair 18 appear somewhat unequal, 
one of them being bifid. The median lobe of the 
telopod syncoxite is also slightly asymmetrical. 
The coherent distribution pattern, the presence of 
only a single male exhibiting such a peculiar struc- 
ture of legpair 1 8 (comparable among the Glome- 
rida perhaps only with that of the Glomeridel- 
lidae) and, especially, the likely teratology, all this 
precludes us from creating a separate species for this 
specimen, regardless of its distinctive appearance. 

Glomeris pulchra C. L. Koch, 1847 

Material examined. — Shkoder District. Boge\ 
1300 m, Maya Bridashit, 20.V.1993, 4 S 6*, 5 9 9 
(NHMS), 1 6\ 1 9 (MNHN, Collection Myriapodes 
CC 095), 2 6*6\ 1 9 (ZMUM), leg. P. Bcron & B. 
Pctrov. — Zogaj, artificial gallerv, 13.IV.1994, 
2<J6\1 9 (NHMS). leg. S. Beshkov. 

Remarks 

All these samples display a colour pattern typical 
for the species concerned, with a pair of pale 
spots also on terga 5 to 7. This species (which 
includes numerous varieties - e.g. Attems 1929) 
has already been reported from Albania and the 
adjacent Balkan regions. 



Glomeris pusttilata Latreille, 1804 

Glomeris norica vodnatensis (VerhoefF, 1926), syn. n. 

Material examined. — RJj« h f « ^^V 
Merkurth, under stones, 11.V1.1993, 1 6 (NHMS), 
leg. P. Beron & B. Petrov. 

Remarks 

The identities both of the above sample and the 
name vodnatensis itself are quite obscure. The lat- 
ter was introduced as based on a single holotype 
male from Wodnata Peschtera Cave, in the 
Tzerovo area (Isker-Defile), N Bulgaria. It was 
initially described as a variety of Glomeris norica 
Latzel, 1884, a species which in turn was origi- 
nally established as only a variety of pustulata\ 
VerhoefF (1926) also mentioned another male 
taken from the same cave together with the holo- 
type of vodnatensis, which he referred to as an 
"almost typical" norica. G. n. vodnatensis was said 
to differ by the body being entirely black, with 
traces of pale spots on the thoracic shield, pygi- 
dium and tergum 7, as well as by the thoracic 
shield bearing 1+2 striae. This strict syntopy 
alone casts doubt on the validity of vodnatensis, 
which perhaps explains why VerhoefF treated it as 
only a variety. 

Yet Strasser (1966) promoted vodnatensis to full 
species status and even regarded the Bulgarian 
G. ptistulata dimimita Attems, 1951, as its junior 
synonym. Latzel (1884) characterized his var. 
norica as differing from ptistulata by the often 
considerably larger transverse-oval tergal spots, 
two crossing striae on the thoracic shield and a 
small but evident tubercle on the pygidium of 
both sexes. This knob is sometimes known to be 
absent from ptistulata, its presence being more 
characteristic of norica (see Latzel, 1884). 
The Albanian specimen at hand displays a 
somewhat elevated number of striae on the tho- 
racic shield: 1 very small anterior + 1 complete + 
3 incomplete posterior. Also, it has small reddish 
spots on all terga, a well-expressed caudal conca- 
vity but no tubercule on the pygidium. Yet 
considering the quite pronounced variation 
range in the size, colour and presence of pale 
spots on certain terga as well as in the number of 
striae on the thoracic shield, the presence of a 
knob on the pygidium, etc. (Latzel 1884; Attems 
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1959), coupled with the vast distribution of pus- 
tulata, ranging from NW Africa, the Iberian 
Peninsula and France in the west to the Balkans, 
Alps and Carpathians (with the adjacent plains 
of Germany, Poland, Hungary and Rumania) in 
the east, it seems better to attribute the above 
male to pustulata. In addition, this species has 
already been recorded in nearby Croatia and 
Slovenia, as well as in Bulgaria thus being new to 
the Albanian list. 



P. Bcron (No. 556). — Boge, 1000-1100 m, 
5-9.VI.1993, 1 6\ 1 9 (ZMUM), leg. P. Beron & 
B. Petrov. — Boge, Maya Tchardakut, 1200-1400 m, 
1.VI.1993, 1 9 (NHMS), leg. P. Beron (No. 573). 
— Same locality, 1400-1800 m, 1.VI.1993, 1 9, 
1 juv. 9 (NHMS), leg. P. Beron (No. 562). 

Remarks 

This Balkan (s.l.) species has already been repor- 
ted from Albania (Attems 1929, 1959). New 
illustrations are presented here to depict its high- 
ly characteristic gonopod structure (Figs 3A, B). 



Order CALLIPODIDA Bollman, 1893 
Family DORYPETALIDAE Verhoeff, 1900 



Apfelbeckia wohlberedti Verhoeff, 1909 
(Fig. 3C-E) 



MATERIAL EXAMINED. — Shkoder District. Boge, 

, .. u cavVNo. J ^5r23.V.<1993, r l 8 ,'7 9 9 '(NHMS), leg. 

Dorypetalum trispiculigertanVerhoeti, 1900 p. Beron & B. Petrov (No. 555). — Hot region, 



MATERIAL EXAMINED. — Sarande District. Ionian 
Coast, Borsh, under stones, 5.V.1994, 1 8, 1 juv. 9 
(NHMS); leg. P. Stoev. 

Remarks 

Described from Corfu (= Kyrkera) by Verhoeff 
(1900) as a subspecies of degenerans (Latzel, 
1884), the nominate form of which is currently 
known from Bosnia and Hercegovina, Serbia, 
Macedonia, and Rumania, D. trispicidigenirn has 
since become treated as a separate species restric- 
ted to Corfu and Epirus, NW Greece (Strasser 
1976). Moreover, Strasser (1976) noted certain 
variability in its gonopod structure, so the ques- 
tion arises as to whether this taxon is a junior 
synonym of the Bosnian degenerans bosniense 
(Verhoeff, 1897). A direct comparison of the 
types is thus desirable to solve this question. Our 
sample from Borsh, some 30 km from the terra 
typica, agrees very well with the original descrip- 
tion and represents the first formal record of tris- 
piculigenim in Albania. 



Family SCHIZOPETALIDAE Verhoeff, 1909 

Callipodelln fasciata (Latzel, 1882) 
(Fig. 3A, B) 

Material examined. — Shkoder District. Theth, 
800-900 m, 28.V.1993, 2 8 6, 2 9' 9 (NHMS), leg. 



Daic, Cave Kravenices, 12.XI.1991, 19,1 juv. 
(NHMS), leg. N. Lanjev. — Same locality, 
5.VI.1992, 4 8 8 (NHMS), leg. S. Beshkov. — Hot 
region, near Shkoder, Limac, cave, 100 m, 4.V1.1992, 
4 88 (NHMS), leg. S. Beshkov. — Same locality, 
6.VI.1992, 1 8 (NHMS), leg. S. Beshkov. — Zogaj, 
artificial gallery, 13.IV.1994, 1 8, 1 9 (NHMS), 
1 6\ 1 9 (MNHN, Collection Myriapodes F 040), 
1 d, 1 9 (ZMUM), leg. S. Beshkov. 

Remarks 

This very large species has hitherto been reported 
only from the north of Albania. Because the ori- 
ginal illustrations presented by Verhoeff (1909) 
show only separate details of gonopod structure, 
new drawings have been made from a typotype 
to display an entire gonopod (Fig. 3C-E). Like 
the type series taken at Rec/i, most of the new 
specimens are from caves, though the general 
appearance of the creature is definitely trogloxe- 
nic: it is darkly pigmented and with fully develo- 
ped, black ocellaria. 

Acanthopetalum (Acantbopelum) albidicolle 

(Verhoeff, 1900) 

MATERIAL EXAMINED. — Sarande District. Ionian 
coast, Himarc, cave, middle part, 4.V.1994, 2 9 9, 
several juv. (NHMS), leg. P. Stoev. 

Remarks 

Even with only male at hand, this species is easy 

to recognize, due to its characteristically pale col- 



ZOOSYSTEMA • 1997 • 19(2-3) 



261 



Maurib J.P.. Golovatch S. I. & Stoev P. 



Dr. S. Bcshkov, Miss T. Ivanova, Mr. N. Lanjev, 
Mr. B. Pctrov, Mr. P. Tenchcv, Mr. T. Troanski 
and Miss D. Zaprianova (all from Sofia, 
Bulgaria) as well as by two of us (P. Stoev and 
S. Golovatch). This collection covers much of 
the territory of this country (see Fig. 1) and hap- 
pens to contain a number of taxa new either to 
science or to the Albanian list. In addition, seve- 
ral samples have allowed us to shed additional 
light on the status of some older taxa, resulting 
in some new synonymies. 

All this has made it possible to review the entire 
diplopod fauna of Albania and adjacent areas 
and to compile a new checklist. As such a pre- 
sentation does not lend itself to a separate histo- 
rical treatment, all relevant references are given 
in the text and/or mentioned in the checklist. 
The bulk of the material treated here, including 
all holotypes, have been deposited in the collec- 
tion of the National Museum of Natural History 
in Sofia, Bulgaria (NHMS), with a few samples 
being retained for the Museum national 
d'Histoire naturelle in Paris, France (MNHN), 
and the Zoological Museum of the State 
University of Moscow, Russia (ZMUM), as indi- 
cated hereafter. 



TAXONOMIC PART 

Order POLYXENIDA Lucas, 1840 
Family POLYXENIDAE LUCAS, 1840 

Polyxenus lagurus (Linnaeus, 1758) 

■ Material examined. — Shkoder District. Boge, 
1550 m, 23.V.1993, 4 juv. (NHMS), leg. P. Beron & 
B. Pctrov. 

Lushnja District. Divjaka Natural Park, Pimts hale- 
pensis and P. pinea strand forest, under stones, 
10.V.1995, 1 9 (NHMS), leg. S. Golovatch, P. Stoev 
& B. Pctrov. 

Remarks 

This trans-holarctic species has long been repor- 
ted from Albania (Attems 1929). The samples at 
hand seem to belong to the bisexual race 
(M. Nguyen Duy-Jacquemin, personal commu- 
nication). 



Order GLOMERIDA Leach, 1815 
Family GLOMERIDAE Leach, 1815 

Onychoglomeris herzogowinensis 

(VerhoefF, 1898) 
(Fig. 2A-G) 

MATERIAL EXAMINED. — Sarande District. Ionian 
Coast, Dhermi, 16.IV.1994, 1 9 (NHMS), leg. 
S. Bcshkov. — Between Dhermi and Himare, under 
stones, 3.V.1994, 2 6 6 , 1 9 (NHMS); 2 6 6, 
2 9 9 (ZMUM), leg. P. Stoev. — Himare, 
3-4.V.1994, 1 6 (NHMS), leg. P. Stoev. 
Vlore District. Near Dukati, 450 m, leaf liner and 
under stones, 11.V.1995, 2 9 9 (NHMS), leg. 
S. Golovatch, P. Stoev & B. Petrov. — Llogorase 
Pass, S of Vlore, 1025 m, under stones, 11.V.1995, 
2 6 6 (NHMS), leg. S. Golovatch, P. Stoev & 
B. Petrov. 

Gjirokaster District. Gjirokaster, castle, under 
stones, 6.V.1994, 2 6 6, 3 9 9 (NHMS); 2 6 6, 
2 9 9 (MNHN, Collection Myriapodes CC 068), 
leg. P. Stoev. 

Remarks 

The species name has been misspelt since its ori- 
ginal proposal (see history in Attems 1935, sub 
hercegovinensis) . This species has been split into 
three subspecies: O. h. herzogowinensis (VerhoefF, 
1898), from Croatia, Bosnia, Hercegovina and 
Montenegro, O. h. media Attems, 1935, from 
Albania, and O. h. australis Attems, 1935, from 
Epirus, Greece (Attems 1935). The abundant 
material at hand permits us, however, to ques- 
tion this division and we refer to herzogowinensis 
as a single, quite widespread and rather variable 
W Balkan species. 

Indeed, size variations range from 13-24 mm in 
length and from 7-1 1 mm in width, with female 
typically somewhat larger than male. Coloration 
of the terga is usually blackish (regardless of the 
usual pale lateral and caudal margins), only very 
seldom pale red-yellowish-brown, with faint 
marbled markings sometimes visible in places, 
mostly antero-sublaterally on each tergite to only 
a very few postcollar terga. The thoracic shield is 
crossed by 1-2 striae. The male pygidium is 
usually distinctly concave/impressed transversely, 
though in one male from Gjirokaster it is almost 
as convex as in the female. On the other hand, 
such characters as the single stria across the col- 
lum as well as the delicately and densely punctu- 
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Fig. 2. — Onychoglomeris herzogowinensis (Verhoeff. 1898), 6 6 from Dhermi-Himare (A-D) and Himare (E-G): A, E, leg 17; B, F. 
leg 18; C, G, leg 19 (telopods). frontal view; D, femoral process of telopod, caudal view. Scale bar: 0.5 mm. 
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lum contrasting with the remaining dark body 
(Verhoeff 1900; Strasser 1970). Hitherto known 
only from Corfu, Greece, only some 40 km away 
from Himare, this represents the first definite 
record of albidicolle in Albania. Strasser (1976) 
also reported it from Albania, but without men- 
tioning any relevant material. 

Acanthopetalum {Petalysium) carinatum 

(Brandt, 1840) 
(Fig. 3F-J) 

Lysiopetalum comma Verhoeff, 1900, syn. n. 
Lysiopetalum thessalorum Verhoeff, 1901, syn. n. 
Lysiopetalum macedonicum Verhoeff, 1923, syn. n. 
Lysiopetalum albanicum Verhoeff, 1932, syn. n. 
Lysiopetalum comma janinenseVerhoeff, 1932, syn. n. 
Lysiopetalum thessalorum lychnitis Verhoeff, 1932, 
syn. n. 

Material EXAMINED. — Shkoder District. Boge, 
1000-1100 m, 8-9.V1.1993, 19,1 juv. ° (NHMS), 
leg. P. Beron & B. Petrov. — Same locality, Maya 
Tchardakut, 1400-1600 m, 1. VI. 1993, 1 8 
(NHMS), leg. P. Beron. — Theth, 800-900 m, 
28.V.1993, 2 88 (NHMS), leg. P. Beron (No. 556). 
Lushnja District. Divjaka Natural Park, Pitius hale- 
pensis and P. pinea strand forest, 1 0.V.1 995, 2 8 8, 
2 9 9,4 juv. 99,1 juv. (NHMS), leg. S. Golovatch, 
P. Stoev & B. Petrov. 

Rreshen District. Merkurth, under stones, 
11. VI. 1993, 1 8 (ZMUM), leg. P. Beron & 
B. Petrov. 

Vlore District. Near Dukati, 450 m, under stones, 
11.V.1995, 1 9 (NHMS), leg. S. Golovatch, P. Stoev 
& B. Petrov. — Llogorase Pass, S of Vlore, 1025 m, 
strongly deteriorated Pinus stand, under stones, 
11.V.1995, 19,2 juv. 9 9 (NHMS), leg. 
S. Golovatch, P. Stoev & B. Petrov. 
Saxande District. Ionian coast, Dhermi, 2.V.1994, 
1 6\ 3 juv. 9 9,3 juv. (MNHN, Collection 
Myriapodes F 006), leg. P. Stoev. — Same locality, 
dry small cavern, 2-20 m in length, 3.V.1994, 2 9 9 
(NHMS), leg. P. Stoev. — Between Dhermi & 
Himare, under stones, 30.V.1994, 1 9 (NHMS), leg. 
P. Stoev. 

Gjirokaster District. Gjirokaster, castle, 6.V.1994, 
1 8 , 1 juv. 9 , 2 juv. (NHMS), lee. P. Stoev. 
Korce District. Pustec (Liqcna), artificial gallery, 
5.X.1994, 19,1 juv. (NHMS), leg. P. Beron. — 
Same locality, Cave Gubilishteto (Sinkhole), 
6.X. 1994, 1 juv. 9 (NHMS), leg. P. Beron & 
T. Ivanova. — Pustec 1 (Maligrad), 5.XI.1994, 1 9 
(NHMS), leg. T. Ivanova. — Tren, Uikut Cave, 
3.X. 1994, 19,5 juv. 9 (NHMS), leg. P. Beron & 
T. Ivanova. — Lake Prcspa, Maligradska peshtera 



Cave, 5.X.1994, 1 8 (NHMS), leg. P. Beron & 
T. Ivanova. 

Tirana District. Tirana, Botanical Gardens, under 
stones, 8.V.1995, 1 8 , 1 juv. (NHMS), leg. 
S. Golovatch, P. Stoev & B. Petrov. — Mt. Dajti, 
20 km NE of Tirana, 1000 m, Fagus, Acer, etc. forest, 
leaf litter, 9.V.1995, 1 8,1 9,1 juv. (NHMS), leg. 
S. Golovatch, P. Stoev & B. Petrov. 
Librazhd District. Above Prenjas, 750 m, scrub on 
slope, 7.V.1995, 1 9 (NHMS), leg. S. Golovatch, 
P. Stoev & B. Petrov. 

Pcrmet District. Pctrani, complex of artificial galle- 
ries, 300 m, 12.V.1995, 1 8 (NHMS), leg. P. Stoev 
& B. Petrov. 



Remarks 

The taxa listed in the synonymy have hitherto 
been referred to either as the carinatum-gTOup 
(cf. Hoffman 1972) or as Petalysium Strasser, 
1976, the latter as an independent subgenus as 
opposed to the remaining Acanthopetalum s. str. 
(see Strasser 1974; designation of carinatum as 
the type species in Strasser 1976). Characterized 
first of all by the presence of a peculiar process 
(U in Fig. 3F-J) on the gonopod femorite, this 
group seems fairly homogeneous and is also easi- 
ly distinguished by the gonocoxal processes cros- 
sing each other in situ, the gonopod prefemur 
and femur combined being much longer than 
the acropodite, and the sternal triangles between 
the male legpairs 8 and 9 strongly swollen {cf. 
Strasser 1974). Yet, this group has been plagued 
by nomenclatural problems ever since the des- 
cription of Lysiopetalum carinatum. 
Brandt (1840) described his carinatum very 
poorly from some unspecified material from 
Dalmatia. Later, Latzel (1884) provided not only 
a fine catalogue, a fine redescription and proper 
illustrations of gonopod morphology, based on 
topotypes, but he even indicated the exact prove- 
nance of Brandt's type samples. VerhoerT (1923) 
also studied a good number of additional topo- 
types (some of which, all females, are housed in 
the MNHN collection), providing further illus- 
trations of gonopod structure and comparing it 
with those of some especially closely related taxa. 
As a result, the identity of carinatum can be 
considered as fixed with a fair degree of certainty. 
What strikes one immediately, when studying and 
comparing the relevant literature and drawings, is 
the fact that all above Verhoeffian taxa differ vir- 
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tually solely in the degree of expression of the unciform (cf. VerhoefF 1932, sub oncos). At first, 

gonofemoral uncus (U). In albanicum and thessa- even Verhoeff (1899, 1909) lumped all his 

lorum, U is almost straight, while in carinatiim> samples deriving from Bosnia, Hercegovina, 

macedonicum and, especially, comma it is strongly Dalmatia and Albania under carinatum, as did 




Fig. 3. - Gonopods of Callipodella fasciata (Latzel. 1882), 6 from Theth (A-B); Apfelbeckia wohlberedti Verhoefl 1909 6 from 
near Boge (C-E). and Acanthopetalum cannatum (Brandt. 1840), 6 6 from Merkurth (F, mesal view) and Dhermi (G-j' variou* 
aspects). Scale bar: 1.0 mm (A. B, F-J) and 2.0 mm (C-E). ' tu J var,ous 
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Manfredi (1945) for her few Albanian specimens 
ofAcantbopetalum (also sab Lysiopetalum) Having 
revised most of the relevant types, Hoffman 
(1972) questioned the status of albamcum, thin- 
king it might even represent the same population 
as lychnitis, stressing that both taxa scarcely dirter 
from thessalomm. Besides, Strasser (1976) sugges- 
ted thujanmense would be better regarded as a 
variety, rather than as a subspecies of comma. 
All available evidence, including the material at 
hand, leads to the conclusion that we in fact face 
only a single variable species, carinatum by prio- 
rity. Hence the above new synonyms. Variations 
mainly concern body size and, especially, the 
shape of U, the latter ranging from relatively 
small and straight {e.g. var. albanicum) to parti- 
cularly large and strongly curved (var. comma). 
Figure 3F-J shows almost the entire known varia- 
tion range of U shapes. 

Contrary to HofFman (1972), who believed in a 
north-south gradient in size increase of the gono- 
femoral process, there seems to be no coherent 
pattern in the distribution of U shapes, except 
that they are relatively constant micro- rather 
than macrogeographically. This is evident from 
the Albanian samples alone. Thus, in the north 
(e.g. at Boge), U resembles that depicted by 
Verhoeff (1932) for thessalomm lychnitis or 
comma, only a little longer and more strongly 
curved. At neighbouring Theth, U is even lon- 
ger. On the other hand, at Merkurth (Fig. 3F), 
Divjaka and some other places, U is more or less 
simple and triangular, displaying a condition 
somewhat intermediate between thessalorum, 
which is known also from Valona (Vlore), 
Albania, and Macedonia, and albanicum, which 
has also been reported from Albania and 
Macedonia. At Dhermi (Figs 3G-J), U is S-sha- 
ped, much as in comma, which has hitherto been 
recorded only in Epirus and Corfu, and macedo- 
nicum, the latrer known from Macedonia within 
both ex-Yugoslavia and Greece. In the south of 
Albania, at Gjirokaster or Petrani, U is again 
thcssa lorn tn-Wke. 

Of course, to distinguish populational/microgeo- 
graphical variability from the individual one, has 
more materials to be collected and considered 
throughout the Petalysiuml carinatum range. This 
remains a challenge for future investigations. 



Ecologically, this also seems to be a quite homo- 
geneous group, which is not present in caves, 
except by chance (trogloxenic, see Strasser 1974). 
As regards the geographical distribution of can- 
natum, it is quite vast and coherent being confi- 
ned mainly to the western part of the Balkan 
and ranging from the Rijeka Gulr 
the north down to Corfu and 
in the south (see Strasser 1974), 
n Macedonia as well as in 



region 
Slovenia, in 
Epirus, Greece 
also being recorded 
Bulgaria (Ceuca 1973). 



(MNHN, 
(ZMUM). 
1 juv. 6 



Acanthopetalum subpatens n.sp. 
(Fig. 4) 

Material examined. — Leskoviku District. Cave 
on the road Permet-Leskoviku, 5 km before 
Leskoviku, 900 m,12.V.1995, holotype 6 (NHMS), 
leg P Stoev & B. Petrov; paratypes together with 
holotype: 2 6 6, 1 9 (NHMS); 1 6, 1 9 
Collection Myriapodcs F 015), 1 6, 1 9 
— Same locality. 1.VI.1994, 3 6 6 , 
(NHMS), leg. T.Ivanova. 

ETYMOLOGY. — Name emphasizes the especially close 
relationship with patens. 

Diagnosis 

By its bifid solenomerite and the somewhat ser- 
rate outer margin of its tibiotarsus, subpatens 
approaches furculigerum Verhoeff, 1901, from 
Crete, with the very closely related species or 
even subspecies patens Strasser, 1973, described 
from Epirus, Greece, and albidicolle Verhoeff, 
1900 (see above). However, it differs from these 
in the generally smaller body size (less than 
45 mm in length, lesser number of body seg- 
ments (45 vs 46), shape of the male coxa 7; as 
well as in the lack of gonopod process ha (sensit 
Strasser 1973, 1976), present m furculigerum s.l. 
(see review by Strasser 1976), and from albidicolle 
by the dark collum and some minor details of 
gonopod structure (see Verhoeff 1900). 

Description 

Length of adults 32-42 mm, width 2.0-3.0 mm, 
regardless of the sex; length of holotype 
c.42 mm, height of midbody somite 3.0 mm, 
width 2.8 mm. Most often forty-five body seg- 
ments, only rarely forty-four (one female). 
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Coloration in alcohol pale to rather dark grey- 
brown-reddish, delicately marbled, with a rather 
indistinct, small, rounded, pale yellowish to red- 
dish spot anteroventrad of ozopores, also with a 
similar but even smaller, subtriangular, dorsome- 
dian spot at bottom of a shallow suture between 
pro- and metazona. Axial line poorly visible, 
sometimes slightly paler than background. Head 
and antennae darker, brown, vertex and genae 
especially strongly marbled; eye patches blackish. 
Both front and caudal ends a little darker than 
the rest of body. Sometimes caudal margin of 
metazona narrowly blackish. Legs yellowish to 
reddish. Juvenile particularly pale. 

Ocelli rather poorly convex yet evident, arranged 
in rows of 7 + 7 + 7 + 6 + 5 + 4 + 3 + 2+1 in 
adults. Frons densely setose, very strongly flatte- 
ned and even slightly concave (male) or faintly 
convex (female). Antennae long, slender, in situ 
surpassing somite 5 (male) or 4 (female). Body 



segments slightly compressed laterally. Collum 
and somite 2 costulate only laterally, virtually 
smooth dorsally. Subsequent somites typically 
densely costulate all over circumference, midbo- 
dy metazona with forty-eight evident ribs, prozo- 
na distinctly striate/ribbed, only suture in 
between smooth. Surface dull. Tergal setae dorsal 
and dorsolateral in position, relatively short, ca. 
one third as long as metazonital length only on a 
few anteriormost and posteriormost terga, in- 
between even shorter, often abraded; pattern as 
6 + 6 or 5 + 5 on collum and somites 2-4 in a 
single median row, alternatively 3 + 3 and 3 + 3 
on somites 5 and 6 in rwo rows (one closer to 
suture, the other near caudal margin), thereafter 
6-7 + 6-7 in a single caudal row. Ozopores small 
but evident, starting from somite 5, each ope- 
ning behind a small knob. 

Legs relatively long, about as long as midbody 
height, especially densely setose ventrally, with 





Fig. 4. — Acanthopetalum subpatens n.sp.. 6 paratype: A, coxa 6. caudal view (drawn not to scale); B. coxa 7, caudal view (drawn 
not to scale); C-F, gonopod, various aspects. Scale bar: C-F, 0.5 mm. 
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ventral brushes on male tibiae and pretarsi until 
about posterior 1/3 of the body, gradually thin- 
ning out thereafter; male coxae 3-6 each with a 
distinct ventromedian tooth (Fig. 4A), male coxa 
7 with a very low, rounded lobe before a similar 
tooth (Fig. 4B); male postgonopodal prefemora 
each with a distinct laterobasal swelling. 

Gonopods (Fig. 4C-F) typical for the genus, 
coxal process (pr) not acuminate, solenomerite 
(si) bifid, tooth (z) at its base small, tibiotarsus 
slightly striate mesally and serrate at incurved 
outer margin, tooth (e) strong but short, process 
(h) short and blunt, fold (p) gently rounded. 



Acanthopetalum sp. indet. 

Material examined. — Librazhd District. Between 
Hotolisht and Librazhd, 300 m, scrub, gravel, under 
stones and bark, 7.V.1995, 5 9 9,1 juv. 9, of two 
distinct colour patterns (NHMS), leg. S. Golovatch, 
P. Stoev &: B. Petrov. — Above Prenjas, 750 m, scrub 
on slope, 7.V.1995, 19,1 juv. 9 (NHMS), leg. 
S. Golovatch, P. Stoev & B. Petrov. 
Shkoder District. Alpet Mt. Rhadohimes, 
1900-2200 m, 28.V.1995, 1 9 (NHMS), tee. 
P. Beron. B 

Remarks 

In the absence of adult male, these samples could 

not be identified to species. 



Order CHORDEUMATIDA C. L. Koch, 1847 

Family ANTHROLEUCOSOMATIDAE 

VerhoefF, 1899 

Anamastigona albanensis n.sp. 
(Figs 5, 6) 

Material fx^uned. - Tirana District. Petrela, 

5 o u°ionc an ?' ? 5 ° m ' scrub * ruins « u "d" 
stones, 9.V.1995, holotype c? (NHMS), leg. 

?K °Tl '. P ' Sloev * B - Pclrov '. Pararypes toge- 
mmhv ^ 0, n typ . C: \? 6 > ] 9 (NHMS), Id 
™...w/ Co,lcct,on Mynapodes DA 254), 1 <J 

(ZMUM). 

ETYMOLOGY. -- Name emphasizes the fact that this is 
Albania" SPeC,CS gCnUS *° b ' rc P orted from 



Diagnosis 

Differs from congeners mainly by particularities 
in the gonopods and paragonopods structure, 
especially the median piece of the former and the 
telopodite of the latter. 

Description 

Body with thirty segments in both sexes. Head, 
collum, telson and metazona brown, with a pair 
of somewhat paler small dorsal spots between 
macrochaetae; prozona grey; genae and distal 
halves of legs pale brown; basal halves of legs pale. 



Measurements (in mm) and number of ocelli: 

Length Horizontal Vertical Length of Ranks of 
diameter diameter antenna ocelli 



6 holotype 
6* paratype 

6 • 
6 • 
6 - 
9 - 



11 

11.5 

12 

11 

11.5 

125 



0.95 



0.85 


1.6 


7(1234321) 


0.80 


1.4 


6(123432) 


0.75 


1.3 


6 (223432) 


1 


1.7 


6(123432) 


0.90 


1.55 


5(12343) 


1.05 


1.75 


7(1234321) 



Vertex regularly convex in both sexes; antennae 
rather slender, antennomere 6 c.6 times as long 
as wide; gnathochilarium with a transversely 
divided mentum; cheeks globular. Eye patches 
black, triangular, each with a reduced number of 
ocelli (13-16) arranged in 5-7 rows. 
Collum semi-lunar, with a moderately strongly 
concave posterior margin and 3 + 3 short macro- 
chaetae (half as short as those on midbody seg- 
ments). Dorsum slightly convex. Metaterga 
(Fig. 5) from each side with two little dorsolate- 
ral swellings neatly separated by a lateral longitu- 
dinal sulcus (q). Latter oblique, lying dorsad 
frontally and more ventrad caudally, separating 
lateralmost (and most convex) boss which sup^ 
ports on its dorsalmost part (adjacent to sulcus) 
both external macrochaetae, anterior and poste- 
rior, from medianmost boss. Latter poorly 
convex, subcircular in shape, lentiform, lyin^ 
rather far from axial suture and supporting a 
median macrochaeta by its anteromedian part 
Macrochaetae long and arched; median one a 
little longer than others, almost half as lone as 
total width of metazonite. Distance between 
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median macrochaeta and axial line about twice as 
great as that between it and anterolateral macro- 
chaeta, and almost 4 times as great as that bet- 
ween both external macrochaetae, angle being 
110-120°. Telson without particulars. Walking 
legs a little longer than vertical diameter of a 
midbody somite. 



Male 

Male pregonopodal legs (pairs 3-7) clearly incras- 
sate due to prefemora and femora as compared to 
others, tarsi particularly long and slender 
(Fig. 6A, C). Tarsal papillae absent. Coxal glands 
present on male pairs 10 and 11 (Fig. 6B, C), 
coxa 1 1 with a peculiar distoventral process. 
Gonopods (Fig. 6D-G) rather strongly differing 
in structure from those observed in other fifteen 
congeners known to date: unpaired part (v) very 
strongly reduced to a small, simple, barbed, tra- 
peziform lobe flanked by two robust, elongated 
and arched processes. Anterior process (a) a little 



longer, more external, bearing a basal spur (r), 
slightly denticulate in its distal one third on cau- 
dal side. Posterior process (b) arising laterobasally 
of (v), subdivided distally into arched spinula- 
tions. Both processes (a) and (b) apparently clo- 
sely attached to each other normally, each with 
an apical hyaline lobe more or less serrate at mar- 
gin. More basally, process a supplied with a late- 
robasal tooth (remnant of telopodite) (t), and 
process b, flanked by a large, well-visible, caudal 
lobe (u). All these elements placed on a large 
sternum, frontally carrying a pair of swellings (s) 
partly masking spurs r of process a. 
Paragonopods (Fig. 6H) quite typical for the 
genus, having two paramedian, membranous 
processes and two long, arched, lateral arms, but 
strongly resembling Bulgarosoma cruris Strasser, 
1960, in having no traces of a telopodital knob 
(only pigmented spots in its stead), and in the 
presence both of a hyaline rectangular lamella at 
its three quaters extent and denticulations on the 
internal side of its distal one quater extent. 




Fks. 5. — Anamastigona albanensis n.sp.. d holotype. somite 15. A. dorsal view; B, frontal view. Scale bar : 0.1 i 
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Female 

Coxa 2 (Fig. 61). with an evident glandular out- 
growth distoventrally. 

Vulvae of Anthroleucosomatidae s.l. have hither- 
to been illustrated only very seldom (Persedicus 
martensi Mauries, 1982, from Iran and Talysh 
Mts, Azerbaijan, and Haasia largescutatum 
(Strasser, 1935), from Slovenia), and never in the 
genus Anamastigona. Figure 6J shows the right 
vulva of the sole female at hand. Bursa typical for 
Chordeumatida, i.e. strongly elongated, valves 
symmetrical, pilosity very strongly reduced, with 
only a few setae sparsely dispersed on external 
valve and, especially so, only retained anteriorly 
on internal valve. Ampulla and suture visible 
mostly anteriorly, outlined by sinuous 
lips/contours. Operculum poorly emarginate dis- 
tally. 

Remarks 

The Anthroleucosomatidae s. str. as we conceive 
of it, consists of three groups of genera, each 
group probably warranting the recognition of a 
separate subfamily. The first is composed of 
Alloiopus Attems, 1951, Persedicus Mauries, 
1982, and Gbilarovia Gulicka, 1972; the second 
of Anthroleucosoma Verhoeff, 1899, 
Heteranthroleucosoma Ceuca, 1964, and 
Dacosoma Tabacaru, 1968; and the third of 
Anamastigona Silvestri, 1898, Bulgarosoma 
Verhoeff, 1926, Caitcaseuma Strasser, 1970, 
Adshardicus Golovatch, 1981, and Ratcheuma 
Golovatch, 1985. The latter two Caucasian gene- 
ra may well prove to be junior synonyms of 
Caucaseuma y but this problem seems better 
deferred until the extremely rich anthroleucoso- 
matid fauna of the Caucasus is more fully descri- 
bed. On the other hand, the allocation of 
Bulgardicus Strasser, I960, to this family is 
doubtful (^Hoffman 1980). 
We here interpret Anamastigona in a somewhat 
broader sense than Hoffman (1980), adding also 
Paraprodicus Verhoeff, 1940, a taxon heretofore 



considered as a separate genus, to the list of its 
synonyms or subgenera (together with Antrodicus 
Gulicka, 1967, Balkandicus Strasser, I960, 
Hellasdicus Verhoeff, 1940 and Osmandicus 
Strasser, I960). 



Fig. 6 — Anamastigona albanensis n.sp., 6 holotype (A-H) and 
9 paratype (l-J): A. leg 7; B. coxa 10. caudal view; C, leg 11. 
caudal view; D-G. gonopods (P.8), mesocaudal (of anterior and 
posterior processes), lateral, oral, caudal views, respectively; H. 
paragonopods (P.9). oral view; I, 9 coxa 2; J, vulva, ventral 
view Scale bar: 0.1 mm. 



Anamastigona (?) sp. 

MATERIAL EXAMINED. — Shkoder District. Boge, 
1000-1100 m, 5-9.VI.1993, 1 juv. 9 (28 segm.) 
(NHMS), leg. P. Beron & B. Petrov (No. 581). 
Tirana District. Mc. Dajti, f.20 km NE of Tirana, 
1000 m, Fagus, Acer, etc. forest, leaf litter and under 
bark, 9.V.1995, 1 9 (NHMS), leg. S. Golovatch, 
P. Stoev & B. Petrov. 

Remarks 

In the absence of adult male, this material could 
not be identified to species. Even its generic attri- 
bution of the juvenile is doubtful, while the 
female seems to represent albanensis. 



Melogona broelemanni VerhoefT ', 1897 

MATERIAL EXAMINED. — Tirana District. Mt. Dajti, 
f.20 km NE of Tirana, 1000 m, Fagus, Acer, etc. 
forest, leaf litter and under bark, 9AM995, 1 9 
(NHMS), leg. S. Golovatch, P. Stoev & B. Petrov. 

Remarks 

This Balkan-Carpathian species has already been 

reported from Albania (Attems 1929). 



Chordeumatida gen.sp.? 

MATERIAL EXAMINED. — Shkoder District. Boge, 
upper camp, 1900 m, 22.V.1993, 1 juv. 3 (28 segm.) 
(NHMS), leg. P. Beron. — Same locality, cave 
No. 25. 23.V.1993, 8 9 9,3 juv. (NHMS), leg. 
P. Beron &: B. Petrov (No. 577). 

Remarks 

In the absence of adult males, this large, depig- 
mented, probably troglobitic species could not 
even be identified to family. Apparently, it repre- 
sents a new anthroleucosomatid genus and spe- 
cies still to be described from already available 
males deriving from the same area (W. A. Shear, 
pers. comm.). 
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Order POLYDESMIDA Leach, 1815 
Family POLYDESMIDAE Leach, 1815 

Brachydesmiis herzogowinensis Verhoeff, 1 897 

Material examined. — Leskoviku District. Cave 
on the road Pcrmet-Leskoviku, 5 km before 
Leskoviku, 900 m, 12.V.1995, 1 6,4 9 9, 40 juv. 
(NHMS), 1 o\ 1 9, 10 juv. (MNHN, Collection 
Myriapodes JC 296), 1 6, 2 9 9, 10 juv. (ZMUM), 
leg. P. Stoev & B. Petrov. 

Remarks 

Somewhat misspelt since its original description, 
either as hercegovinensis or as herzegowinensis, this 
species has hitherto been reported from Albania, 
Montenegro and Cherso (see Attems 1959). 
However, as the earlier record by Attems (1929) 
referred to Hercegovina and Montenegro (see 
also Strasser 1976), the above is the first confir- 
med discovery of B. herzogowinensis in Albania 
proper. Numerous "subspecies" of herzogowinen- 
sis, the validity of which is highly doubtful, have 
since been described, notably from Bulgaria, 
Serbia, Croatia and Slovenia. Hence the range of 
this species covers much of the Balkan Peninsula. 

Brachydesmus (?) sp. 

Material examined. — Sarande District. Ionian 
coast, Borsh, under stones, 5.V.1994, 3 juv 6 6 
(subadults, 1 8 segm.) (NHMS), leg. P. Stoev. 
Shkoder District. Boee, 1000-1 100 m, 5-9 VI 1993 
1 juv. 6 (18 segmj (NHMS), leg. P. Beron & 

IjmTa^ ' ^nlV AIpet Mt ' R h^ohimes, 
2200-2400 m, 29.V.1993, 2 9 9(19 seem ) 
(NHMS), leg. P. Beron (No. 599). 8 

Remarks 

In the absence of adult male, no closer identifica- 
tion could be possible. 

Polydesmus herzogowinensis Verhoeff, 1897 
Material e.xamined. - Shkoder District. *»& 

Remarks 

This Balkan species has already been recorded in 



Albania (Attems 1929), yet almost always miss- 
pelt since the original description (Verhoeff 
1897), mostly either as hercegovinensis or herzego- 
winensis. Also, there might be a nomenclatorial 
problem if Brachydesmus is formally treated as a 
subgenus of Polydesmus (e.g. Hoffman 1980), 
because in the same paper, Verhoeff (1897) also 
described a Brachydesmus herzogowinensis (see 
above). If merged under a single genus, one of 
these species would have to be renamed to avoid 
homonymy and conform to the rules of priority. 
For the time being, however, we prefer to keep 
both names concerned in separate genera. 



Polydesmus mediterraneus oertzeni 

Verhoeff, 1901 

MATERIAL EXAMINED. — Tirana District. Tirana, 
Botanical Gardens, 8.V.1995, 1 6 (NHMS), leg. 
S. Golovatch, P. Stoev & B. Petrov. 

Remarks 

This east Mediterranean subspecies ranges from 
the Balkan Peninsula in the west to the Crimea, 
W Caucasus and W Anatolia in the east, and 
seems to have already been recorded in Albania 
sub mediterraneus Daday, 1890 (Manfredi 1945). 



Polydesmus (?) sp. 

n A l ER ^L EXAS \ l ^°- - Snk °<*er District. Above 
T°?roa2ki m> 18 - VU994 ' ] i uv - 9 (NHMS), leg. 

frn r n an f V^OO^ ^l™ C °^ Dhgrmi, ""dcr 

stones, 2.V.1994, 2 juv. (NHMS), leg. P. Stoev. 

Remarks 

In the absence of adults, it has been impossible 

to determine these samples to species. 

POLYDESMIDAE gen. sp. 

c^aVtTh LEXAM ^ ED - - Sarand * D «trict. Ionian 
^Msto 1 ?." 1 ' ¥ litter < 11V1995 « ^ juv. 

300 m s^r 1 ' Be r Cn Hotolisht and Lib ^h, 
7 V 1995 1 T^L' Under stones and bark, 

S.Co.ova,VVs^^% S & (NHMS) ' ''* 
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Remarks 

In the absence of adult males, it has been impos- 
sible to identify these samples to species or even 
genus. 



Family PARADOXOSOMATIDAE Daday, 1889 

Metonomastus petrelensis n.sp. 
(Fig. 7) 

MATERIAL EXAMINED. — Tirana District. Petrela, 
c. 1 5 km SE of Tirana, 300 m, artificial galleries near 
road, 9.V.1995, holotype 6 (NHMS), leg. P. Stoev 
& B. Petrov; pararypes together with holotype: 6 9 9 
(NHMS), 1 6,2 9 9 (MNHN, Collection 
MyriapodesJA 123), 1 6\ 2 9 9 (ZMUM). 

ETYMOLOGY. — Name derived from Petrela, the type 
locality. 

Diagnosis 

Differs from congeners by the gonopods consis- 
ting of two long, slender, subequal branches, of 



which the solenomerite is unciform apically, and 
the tibiocarsus is particularly simple (see also key 
below). 

Description 

Body with nineteen segments in both sexes. 
Female considerably larger than male. Length of 
male 5.65 mm (holotype), of females 
6.90-7.85 mm; female dimensions as follows: 
length 7.80 mm, width of head 0.70 mm, length 
of antennae 1.25 mm, width of collum 
0.52 mm, width of somite 10 0.70 mm on meta- 
zonite, 0.65 mm on prozonite. 

Habitus usual for the genus, body pallid throu- 
ghout, slender and moniliform. Pore formula 
normal (5.7.9.10.12.13-17). 

Head globular, a little broader than metaterga 
(0.60 mm in holotype), covered with sparse, 
unequal setae. Antennae medium-sized (1.2 mm 
in holotype), length ratios of antennomeres 
3>2 = 6>5 = 4<7>>8, the sixth being 
widest, subcylindrical and 1.5 times as long as 







Fig 7 - Metonomastus petrelensis n.sp., d holotype: A-C, right gonopod. oral, lateral, and mesal views, respectively D femur 4 
ventral view. Scale bar: 0.1 mm. »«p»wi«iy, u. iemui <♦, 
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wide; antennomeres 2, 3 and 4 distinctly clavi- 
form. Collum a little narrower, 0.45 mm in 
width. . 

Metaterga (width 0.55 mm in holotype) with 
surface very delicately shagreened. Paraterga 
poorly developed, lateral margin regularly arched 
in dorsal view, always with three setae; dorsal sur- 
face convex, with moderate pilosity arranged in 
two rows, both consisting of 4 + 4 thin and short 
setae (paratergal setae included). An incomplete 
row, comprising 1 + 1 or 2 + 2 similar setae late- 
rally, also located a little in front of marginal row. 
Ozopores placed at posterior angle of paraterga. 
Telson as usual for the genus. 

Pregonopodal legs without particulars, except 
femur 4 with a trichobothrium-like seta on ven- 
tral side (Fig. 7D). 

Gonopods (Fig. 7A-C) relatively slender, sube- 
rect. Prefemur a subquadrate plate (in oral or 



caudal view), flattened, oral surface setose. 
Postfemoral region consisting of only two 
branches, both simple, slender and arched: sole- 
nomerite (s), mesal in position, indistinctly 
sinuous and spinulose distally, a little more 
robust and shorter than the particularly slender, 
apically unciform tibiotarsal branch (t) proper. 



Remarks 

The genus Metonomastus Attems, 1937 ( = 
Microdesmiis Verhoeff, 1901, nom. praeoccup., see 
Jeekel 1970), has hitherto been known to com- 
prise nine species or subspecies scattered from 
(mainly) Italy in the west to Anatolia in the east. 
Only a few appear to be cavernicolous, petrelensis 
obviously being one of these. Long reported also 
from Bosnia and Hercegovina, as well as from 
Greece, this genus is here recorded in Albania for 
the first time. 



GONOPOD-BASED KEY TO DISTINGUISH petrelemis FROM ITS RELATIVES 

1. Gonopod prefemur suboval and considerably shorter than postfemoral elements 

M. aibus (Verhoeff, 1901): Bosnia and Hercegovina 

— Prefemur subquadrate and about as long as postfemoral elements 2 

2. Three postfemoral elements M. strasseri Hoffman et Lohmander, 1968: Turkey 

M strasseri 'aniens Strasser, 1974: Greece 

— Two postfemoral elements 



3. Postfemoral elements of two subequal, slender and sinuate branches 

M. petrelensis: cave in Albania 

- Postfemoral elements stouter, not equal in length/width 

ZZZZZZZ. A V; ,w/w(SilTOtri ' 1 903)rumbria"(i'taiio 



M „,, .^"^Mrhoeff, 1942): Capri (Italy) 
M.patrru Manfredi, 1950: cave in Umbria (Italy) 



M n„r 'k r0 '"""" S (Verhoef K 1951): Latium (Italv) 
• M man " e (Strasser ' 1C *5): cave in Abbruzzi Mts (Italy) 



The male of M. bosniensis ( Verhoeff 190 \\ U A 

" nkno ) v »- ' , m C "S al P^sity and gonopod structure, the 

Miervdemintis saetosm Strasser, 1 960, from Itilv ' t0 * VO une< l ual branches of the tibio- 

d,ffers readily from Metouonnntus bv TlZ' ,WSUS - reSemb »ng certain Polypus. 



oiomastus by its abun- 
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Order JULIDA Leach, 1815 
Family BLAN1ULIDAE C. L. Koch, 1847 

Nopoiulus kochii (Gervais, 1847) 

Material EXAMINED. — Lushnja District. Divjaka 
Natural Park, Pimis halepensis and P. pinea strand 
forest, litter and under stones, 10.V.1995, 4 juv. 
(NHMS), leg. S. Golovatch, P. Stocv & B. Petrov. 

Remarks 

This ubiquitous anthropochore has long been 
reported from Albania (Attems 1959), though 
without exact provenance. 



Family JULIDAE Leach, 1815 
Leptoiuliis macedonicus (Attems, 1 927) 

MATERIAL ^EXAMINED. — Shkoder_ District. Above 
BogeT AlpcrMtTHhadohimes, 2400-2550 m* 
29.V.1993, 1 6 (NHMS), leg. P. Beron. 
Tirana District. Mt. Dajti, r.20 km NE of Tirana, 
1000 m, Fagus, Acer, etc. forest, litter and under 
stones, 9.V.1995, 1 6 (NHMS), leg. S. Golovatch, 
P. Stoev & B. Petrov. 

Remarks 

This species has hitherto been known only from 
Macedonia (Attems 1927, 1929), the above 
being the first definite record of macedonicus in 
Albania. Strasser (1976) also reported it from 
Albania, yet mentioning no relevant material. 

Leptoiuliis trilineatiis (C. L. Koch, 1847) 

MATERLU EXAMINED. — Librazhd District. Between 
Hotolisht and Librazhd. 300 m, scrub, gravel, under 
stones and bark, 7.V.1995. 2 juv. 9 9 (NHMS), leg. 
S. Golovatch, P. Stoev &: B. Petrov. — Above 
Prenjas, 750 m, scrub on slope, 7. V. 1995, 1 9 
(NHMS), leg. S. Golovatch. P. Stoev & B. Petrov. 
Tirana District. Mt. Dajti, r.20 km NE of Tirana, 
1000 m, Fagus, Acer, etc. forest, leaf litter and under 
stones, 8.V.1995, 1 6, 2 juv. 6 6, 1 juv. (NHMS), 
leg. S. Golovatch, P. Stoev & B. Petrov. 
Lushnja District. Divjaka Natural Park, Pimu hale- 
pensis and P. pinea strand forest, 1 0.V.1 995, 24 juv. 
(NHMS), leg. S. Golovatch, P. Stoev &C B. Petrov. 
Vlore District. Near Dukati, 450 m, leaf litter, 
11.V.1995, 2 dd, 14 9 9, 34 juv. (NHMS), leg. 
S. Golovatch, P. Stoev & B. Petrov. 
Sarande District. Ionian coast, Dhermi, under 



stones, 2.V.1994, 1 9 (NHMS), leg. P. Stoev. — 
Same locality, 100 m, leaf litter, 11.V.1995. 1 9, 
1 juv. 6 , 21 juv. (NHMS), leg. S. Golovatch, 
P. Stoev & B. Petrov. 
Leskovik District. 5 km from Leskovik, 1. VI. 1994, 

1 6 (NHMS), leg. P. Tcnchev. 

Remarks 

This Alpine-Balkan-Carpathian (s.L) species has 
long been reported from Albania (Attems 1929), 
where it appears to be quite common. 

Leptoiuliis sp. 

Material EXAMINED. — Shkoder District. Boge, 
MavaTchdFdakut.T 200- 1600 m, 1.V1.1993, 2 9 9, ' 

2 juv. cTo\ 3 juv. 9 9 (NHMS), leg. P. Beron. — 
Above Boge. Alpet Mt. Rhadohimes, 2400-2550 m, 
29.V.1993, 1 9 (NHMS), leg. P. Beron (No. 578). 

Remarks 

In the absence of adult males, these samples 

could not be identified to species. 

Typhloiulus beroni n.sp. 
(Fig. 8) 

MATERIAL examined. — Kor$e District. Pustec 
(Liqena), artificial gallery, 5.X.1994, holotype 6 
(NHMS), leg. P. Beron; paratypes together with nolo- 
type:2 cTd.2 9 9, 1 juv. 9, 1 juv. (NHMS), 2 6 6 
(MNHN, Collection Myriapodes EB 070), 2 66 
(ZMUM). 

ETYMOLOGY. — Name honours Dr. Petar Beron, who 
collected this (and many other) species. 

Dlagnosis 

Differs from congeners by a peculiar combina- 
tion of non-modified mouthparts, unciform epi- 
proct, and certain details of gonopod structure 
(see also remarks below). 

Description 

Body of adults with forty-five (four apodous) to 
fifty-five (two apodous) segments, excluding tel- 
son, in male, and fifty-two (two apodous) and 
fifty-five (two apodous) segments, excluding tel- 
son, in females. The largest juvenile female with 
forty-six (five apodous) segments, excluding tel- 
son. Holotype with fifty-three (three apodous) 
segments, excluding telson. Length usually 
25-26 mm regardless of the sex, rarely from 
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c.20 mm (male with forty-five segments) up to 
c.29 mm (male with fifty-five segments). 
Midbody width usually 1.0 mm, height 1.5 mm 
in males (including holotype), 1.3 and 1.7 mm, 
respectively, in females; body therefore slender 
and considerably compressed laterally. 
Coloration in alcohol from pallid grey-yellow- 
pinkish to dark brownish-bronzed. 
Head without particulars except for eye patches 
pallid and scarcely discernible due to faint rugo- 
sity, labrum with usual three large median teeth, 
vertigial setae 1 + 1 , supralabral ones 2 + 2, labral 
ones 8 + 8. Antennae (Fig. 8A) always pallid, 
slender, rather long, in situ almost reaching the 
end of somite 4 (male) or 3 (female, juv.), anten- 
nomeres 5-6 each with a terminal corolla of more 
(fifth) or less (sixth) large, bacilliform sensillae. 
Gnathochilarium (Fig. 8B) without peculiarities, 
male cheeks not enlarged. 

Collum with large, rounded, striated flaps late- 
rally, bare dorsally, with 5 + 5 long setae near 
caudal margin. Postcollar constriction very poor- 
ly developed, subsequent segments with equally 
long tergal setae tending to increase in length 
dorsally (c. 1/8- 1/9 as long as midbody height) 
and in number caudally, first also 5 + 5 and then 
gradually up to 15-16 + 15-16 on caudalmost 
somites. Body surface almost dull; prozona very 
delicately, sparsely and obliquely striate laterally, 
bare dorsally; metazona strongly, rather regularly 
and relatively densely striate longitudinally all 
over their circumference, ca. four striae in a 
conventional square with side equal to metazoni- 
tal length just below ozopore. Suture between 
prozona and metazona thin but evident, 
constriction weak. Ozopores rather distinct! 
lying behind, quite close to yet not touching the 
suture. Telson especially densely setose, epiproct 
characteristically unciform distoventrad 
(Fig. 8C), anal valves very faintly margined cau- 
dally, subanal scale subtriangular. 

Male pleurotergum 7 (Fig. 8D) with a distinct 
almost pointed, distomarginal tooth directed 
somewhat obliquely caudally. Legs long, slender 
a little over one half as long as midbody height- 
claws characteristically long, slightly curved, with 
a minute ventrobasal tooth. Male legpair 1 
(Fig. 8E) as usual reduced, unciform, setose- 



pair 2 (Fig. 8F) with fused coxae and peculiar 
ventral pads on postfemora and tibiae; pads on 
subsequent male postfemora tending to rapidly 
disappear already toward several postgonopodal 
legpairs; pads on male tibiae gradually disappea- 
ring only towards caudal one third of body. 
Penes behind male legpair 2 without peculiari- 
ties, slender, clearly bifid. 

Gonopods (Fig. 8G) relatively slender, with both 
meso- and, especially, promerite only slightly 
shorter than opisthomerite. Promerite (pr) spatu- 
late, about 4 times as long as broad, slightly 
concave and tuberculate-rugose in distal two 
thirds for accomodation of an anterodistally 
convex and similarly tuberculate-rugose mesome- 
rite (m), with a long, normal flagellum at base; 
parabasal internal lobe (i) well-expressed, with 
three strong setae; parabasal external lobe (= rem- 
nant of telopodite) (e) subovoid, somewhat smal- 
ler in size than i. Opisthomerite (op) with 
subequal, relatively small, velum (ve) and soleno- 
merite, former supplied with a frontal, subapical, 
flagellar outgrowth, which is delicately barbed 
apically and carries an additional, anterodistal, 
hyaline, median lamella. 

Remarks 

The type series contains a peculiar, obviously 
abnormal male (now in MNHN) which has not 
one but two pairs of gonopods placed - judged 
from the typically shaped pleuroterga - inside 
two, superficially normal, somites 7 and 8. The 
specimen was left intact, non-dissected, and not 
examined for further teratological details. 
The prolific "tribe" Typhloiulini is currently divi- 
ded into two main subgroups, one possessing a 
flagellum on the promerite (male P.8), and the 
other one lacking it. The former subgroup 
encompasses Typhloiulus Latzel, 1884 (with a 
good number of subgenera), Leptotyphloiulus 
Verhoeff, 1899, Alpityp bins St rasser, 1967, 
Buchneria Verhoeff, 1941, and Mesoporoiulus 
Verhoeff, 1905, while the latter group the genera 
Trogloiulus Manfredi, 1931, and Serboiulus 
Strasser, 1962. Generally, they range from the 
Maritime Alps, SE France and Italy in the west 
to the Carpathian Mts in the east, centering in 
and slightly north of the Balkan Peninsula. 
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Fig. 8. — Typhloiulus beroni n.sp.. 6 paratype: A, antenna; B, gnathochilarium; C. epiproct. lateral view (drawn not to scale); D, 
pleuroterglte 7; E, legpair 1, oral view; F, leg 2, oral view; G. gonopod complex, mesal view. Scale bar: 0.2 mm (A-F) and 0.1 mm 
(G). 



Several typhloiuline species are troglobionts, 
others are largely presumed petro- and/or geo- 
philes, hence virtually all are eyeless, mostly more 
or less strongly pallid, often long-legged, and 
sometimes have strongly modified mouthparts. 
However, all these characters are basically highly 
adaptive, reflecting the mode of life rather than 
common ancestry. For this reason alone, the 
Typhloiulini is highly suspicious as a taxon, this 
fact having long been acknowledged in the litera- 
ture (e.g. Strasser 1962; Hoffman 1980). 
As usual in diplopod systematics, it is gonopod 
structure that appears most instructive in unra- 
velling the real phylogenetic relations between 
the consituent typhoiuline species and genera as 
well as of the Typhloiulini as a whole with other 
tribes. Basically, there are no apomorphies whate- 
ver in typhloiulines which would distinguish 
thexn from the sympatric yet somewhat more 
widely distributed, Euro-Mediterranean tribe 
Leptoiulini. Indeed, the entire variation range of 
typhloiuline gonopod structure (presence/absen- 
ce of a flagellum, promerite shorter/longer vis- 



a-vis meso- and/or opisthomerite, degree of deve- 
lopment of a velum, etc.) definitely lies within 
that of the leptoiulines. So we must simply admit 
the existence within the single (very large, but 
really natural) tribe Leptoiulini of rather nume- 
rous, often apparently polyphyletic representa- 
tives displaying clear-cut adaptations to troglo-, 
petro- and/or geophily. In other words, we are 
inclined to formally abandon the Typhloiulini 
and to suppress it under the Leptoiulini (cf. 
Strasser 1962; Hoffman 1980). 
The genus Typhloiulus Latzel, 1884, has hitherto 
been known to comprise thirty-four described 
(and a few still undescribed) species or subspecies 
(several based solely on females) ranging from 
Italy in the west to Rumania and Bulgaria in the 
east. Its subgenera Typhloiulus s. str. ( = 
Xestotyphloiulus Verhoeff, 1899, = Smeringolophus 
Attems, 1959), Stygiiulus Verhoeff, 1929, 
Attemsotyphlus Strasser, 1962, Haploprotopus 
Verhoeff, 1899, Spelaeoblaniulus Ceuca, 1956 (= 
Spelaeoiulus Strasser, 1962), Inversotyphlus 
Strasser, 1962, as well as the particularly closely 



ZOOSYSTEMA • 1997 • 19(2-3) 



275 



I Maurik J.P., Golovatch S. I. & Stocv P. 



allied Leptotyphloiulus, Alpityphlus, Buchneria and 
Mesoporoiulus are distinguished almost solely by 
some relatively minor details of gonopod struc- 
ture: length of pro- or mesomerite in relation to 
opisthomerite, degree of development of a velum 
and a few other outgrowths on the opisthome- 
rite, degree of curvature of the opisthomerite, 
etc. Unique non-gonopodal or gonopod charac- 
ters are very few {e.g., the leg-like male P.l in 
HaploprotopiiSy or the particularly slender meso- 
and opisthomerite in Buchneria), and each such 
case has resulted in mono- to oligotypy. The bor- 
ders between all these taxa are almost always far 
from clear-cut, being likely to disappear with the 
description of next new typhloiuline species 
based on males. That many species await disco- 
very/description is beyond doubt. 
This statement appears well justified by the 
above new Albanian Typhloiulus. This form 
comes closest to a whole number of species, 
many of which have hitherto been allocated in 
different (sub)genera. Indeed, due to its relatively 
slender pro- and mesomerite, T. beroni 
approaches certain Stygiiulus (e.g. Typhoiidus 
ausitgi Manfredi, 1953 and 77 maximus Verhoeff, 
1930), Attemsotyphlus (e.g. T. edentulus Attems, 
1959), Haploprotopus (e.g. T. ganglbaueri 
(Verhoeff, 1 898)) , Spelaeoblaniulus (e.g. T. serba- 
ni unilineatus Ceuca, 1961), Irwersotyphlus (e.g. 
T. longipes Strasser, 1974), Alpityphlus (e.g. T. see- 
waldi Strasser, 1967), as well as Buchneria cornu- 
ta Verhoeff, 1941, B. sicula Strasser, 1959, etc. 
However, it differs readily by a peculiar combina- 
tion of the non-modified mouthparts, unciform 
epiproct, large and setose inner lobe of the 
straight promerite, small but evident velum sup- 
porting a front flagelliform outgrowth, distally 
barbed, caudally unarmed opisthomerite, etc. 
In other words, the entire (sub)generic classifica- 
tion of typhloiuline Leptoiulini seems completely 
out of date (cf Strasser 1962), requiring a tho- 
rough revision. However, such a challenge is best 
left for the future, when (presumably numerous) 
new and still poorly known species become ade- 
quately documented. Some species assemblages 
may well prove natural, monophyletic (e.g. 
Trogloiulus, see Enghoff 1985), but most others 
seem highly heterogeneous at present (cf. 
Hoffman 1980). 



I 

Cylindromas boleti (C. L. Koch, 1847) 

Material examined. -.Shkoder Dytnct Boge, | 

1000-TiOO m,'5-9.VI.1993, 1 6 (NHMS) 1 1 d\ 9 ■ 
(MNHN, Collection Myriapodcs EB 036), leg. 
P. Beron & B. Petrov. ua U 

Librazhd District. Between Hotohsht and Librazhd, ■ 
100 m, scrub, gravel, under stones and bark, fl 
7.V.1995, 1 9 (NHMS), leg. S. Golovatch, P. Stoev 
& B. Petrov. 



I 

1 niS Species naa imm.uu i^^.i «.».~.. , 

from the Alps, Balkans, and Carpathians, with | 
the adjacent foothills and plains of Italy, Austria, I 
Hungary, Rumania, Bulgaria and Moldavia. It 



Remarks 

This species has hitherto been known mainly 

\ . . -. it i ^ -L' :«l_ 

ans, ar 
and p 
Hungary, Rumania, Bulga 
has already been recorded in Albania (Attems 
1927, 1929), which probably represents the sou- I 
thern range limit. I 

Brachyiultis apfelbeckii Verhoeff, 1898 | 

Material examined. — Tirana District. Tirana, 
Botanical Gardens, under stones, 8.V.1995, 1 8 
(NHMS), leg. S. Golovatch, P. Stoev & B. Petrov. i 

Vlore District. Vlore, Olea europaea forest, under I 
stones, 1.V.1994, 1 8 (MNHN, Collection I 
Myriapodes EB 300), leg. P. Stoev & D. Zaprianova. 

Remarks 

This Balkan species has hitherto been reported 
only from Bosnia and Hercegovina, Montenegro, 
N Greece and Bulgaria, so this new record in 
Albania is hardly surprising. 

Brachyiultts varibolinus Attems, 1904 i 

Brachyiultis beratimis Manfredi, 1945, syn. n. ' 

Material examined. — Shkoder District. Boge, I 
100S m, 3-4.VI.1993. 1 d , 1 9 (NHMS), 1 6 
(MNHN. Collection Mvriapodes EB 326), 1 e> J 
(ZMl'M), leg. P. Beron &B. Petrov. 

Remarks 

With the material at hand, a direct comparison 
between the very crude drawings of gonopod 
structure presented by Manfredi (1945) for her 
B. beratimis (described from Berati, S Albania) 
and the good illustration of a topotype of 
B. varibolinus given by Strasser (1976), leaves no 
doubt that we face the same creature, hence the 
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new synonymy. Although varibolinus has been 
reported only from Epirus, N Greece and 
Albania, the record from Boge, in the extreme 
north of Albania, might be evidence of a wider 
distribution in the Balkan region. It seems 
opportune to recall that most Brachyiulus species 
are currently quite widespread to ubiquitous, 
partly through human agency. 

Brachyiulus sp. indet. 

MATERIAL EXAMINED. — Librazhd District. Above 
Prenjas, 750 m, scrub on slope, under stones and 
bark, 7.V.1995, 2 9 9 (NHMS), leg. S. Golovatch, 
P. Stoev & B. Petrov. — Between Hotolisht and 
Librazhd, 300 m, scrub, gravel, under stones and 
bark, 7.V.1995, 1 9 (NHMS), leg. S. Golovatch, 
P. Stoev & B. Petrov. 

Remarks 

Regrettably, in the absence of male, these speci- 
mens could not be identified to species, 
although, judging from their relatively large size, 
they all probably belong to apfelbeckii. 

MegaphyUum bosniense (Verhoeff, 1 897) 

Material EXAMINED. — Shkoder District. Boge, 
1000-1100 m, 5-9.VI.1993, 1 cT, 12 9 9. 1 juv. 8, 
2 juv. (NHMS), leg. P. Beron & B. Petrov. — Boge, 
Maya Tchardakut, 1200-1400 m, 1.V1.1993, 2 8 8, 

1 9 (NHMS), lee. P. Beron. — Above Boee, 
1800-1900 m, pitfall trapping, 20-23.V.1993, 2 8 8 
(NHMS), leg. P. Beron & B. Petrov. — Theth, 
800-900 m, 28AM 993, 1 9 (NHMS), 1 8, 1 9 
(ZMUM), leg. P. Beron. 

Librazhd District. Between Hotolisht and Librazhd, 
300 m, scrub, gravel, under stones & bark, 7.05.1995, 

2 9 9. 29 juv. (NHMS), leg. S. Golovatch, P. Stoev 
& B. Petrov. — Above Prenjas, 750 m, scrub on 
slope, 7.V.1995, 1 9 (NHMS), leg. S. Golovatch, 
P. Stoev & B. Petrov. — Cafa-San at border of 
Macedonia, 1150 m, under stones, 13.V.1993, 1 9 
(NHMS), leg. P. Stoev. 

Tirana District. Mt. Dajti, r.20 km NE of Tirana, 
1000 m, Fagus. Acer, etc. forest, leaf litter, under 
stones and bark, 9.V.1995, 1 6 , 1 9 (MNHN, 
Collection Mvriapodes EB 037), leg. S. Golovatch, 
P. Stoev &B. Petrov. 

Remarks 

This Balkan (/./.) species seems rather common 
in Albania, whence it has long been recorded 
(Attems 1927, 1929). 



MegaphyUum hercules (Verhoeff, 1901) 

Material examined. — Vlore District. 4 km S of 
Vlore, under stones, 1.V.1994, 1 juv. 8 (NHMS), leg. 
P. Stoev. — Pass Llogorase, 1025 m, badly deteriorated 
Pimis stand, under stones, 12.V.1995, 1 8, 1 9, 13 juv. 
(NHMS), leg. S. Golovatch, P. Stoev & B. Petrov. 
Librazhd District. Above Prenjas, 750 m, scrub on 
slope, 7. V. 1995, 1 9 (MNHN, Collection 
Myriapodes EB 122), 4 juv. 8 8, 2 juv. 9 9,1 juv. 
(NHMS), leg. S. Golovatch, P. Stoev & B. Petrov. — 
Between Hotolisht and Librazhd, 300 m, scrub, gra- 
vel, under stones and bark, 7.V.1995, 1 9 (NHMS), 
leg. S. Golovatch, P. Stoev & B. Petrov. 
Leskovik District. 1 9 (NHMS), 13 km N of 
Erseke, near road, leaf litter, 12. V. 1995, leg. 
S. Golovatch, P. Stoev & B. Petrov. 
Korce District. Komnik (= Kamenice), under stones, 
7.V.1994, 19,1 juv. (NHMS), leg. P. Stoev. 

Remarks 

This Balkan (s.L) species also seems to be rather 
common in Albania, whence it has long been 
recorded (Attems 1929; Manfredi 1945). 



MegaphyUum imbeciUum (Latzel, 1884) 

Material examined. — Leskovik District, r.13 km 
N of Erseke, near road, leaf litter, 12.V.1995, 1 8, 
1 9 (NHMS), 1 8 (MNHN, Collection Myriapodes 
EB 131), leg. S. Golovatch, P. Stoev & B. Petrov. 

Remarks 

Several varieties of this species are known 
(Strasser 1976), all confined to Epirus, N Greece. 
New to Albania. 



MegaphyUum karschi (Verhoeff, 1901) 

MATERIAL EXAMINED. — Vlore District. Albania, 
near Dukati, 450 m, leaf litter, 11.V.1995, 1 8 
(NHMS), 1 8 (MNHN, Collection Myriapodes 
EB 341), leg. S. Golovatch, P. Stoev & B. Petrov. 

Remarks 

As far as we are aware, this obviously rare 
Albanian endemic species has never been recove- 
red since its original description (Verhoeff 1901). 
The new sample at hand can be regarded as 
topotypic, as it too originates from the vicinity of 
Vlore (= Aulona, = Valona). 
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Megaphyllum sp. 

-■MATERIAL EXAMINED. — Shkoder District. Boge, 
^Maya Tchardakut, 1600-1800 m, 1 .VI. 1993, 1 9, 

1 juv. (NHMS), leg. P. Bcron. — Same locality, 
1800-1900, pitfall trapping, 20-23.V.1993, 1 9, 

2 juv. 9 9 (NHMS), leg. P. Beron & P. Stoev. 
Tirana District. Tirana, Botanical Gardens, under 
stones, 8.V.1995, 2 juv. (NHMS), leg. S. Golovatch, 
P. Stoev &: B. Petrov. 

Gjirokaster District. Gjirokaster, castle, under 
stones, 6.V.1994, 2 9 9,2 juv. 9 (NHMS). leg. 
P. Stoev. 

Remarks 

In the absence of adult male, these samples could 

not be identified to species. 

Acanthoiulus fuscipes (C. L. Koch, 1847) 
(Fig. 9) 

Juhis idriensis C. L. Koch, 1847, 
Juliis dalmaticus C. L. Koch, 1847, 
lulus fiiscipes var. leuconotus Latzel, 1884, 
lulus fuscipes var. subcrassus Latzel, 1884, 
Pachyiulus bosmensisVcrhoeft, 1895, syn. n. 
Pachyiulus fuscipes var. krohnii Verhoerf, 1898, 
Pacliyiulus fiiscipes rf///wag/tf VerhoefF, 1899, syn. n. 
Pachyiulus fuscipes plasensis VerhoefT, 1910, syn. n. 
Pachyiulus fiiscipes simplex Verhoeff, 1910, syn. n. 

Material examined. — Shkoder District. Theih, 
800-900 m, 28.V.1993, 1 6(a), 1 9 (NHMS), leg. 
P. Beron (No. 561). — Above Boge, Maya 
Tchardakut, 1600-1800 m, 2. VI. 1993, 1 6 ((3) 
(NHMS), leg. P. Beron. — Same locality, 1.VI.1993, 
2 do"(p), 1 9 (NHxMS), leg. P. Beron. — Boge, 
1000-1 100 m, 3-9.VI.1993, 1 6* (a), 6 9 9 (NHMS), 
1 6(a) (MNHN, Collection Mvriapodes EB 103), 
1 6(a) (ZMUM), leg. P. Beron & B. Petrov 
(No. 569). — Above Boge, 1800-1900 m, 
20-23. V.1993, 1 juv. (NHMS), lee. P. Beron & 
B. Petrov. — Same localitv, 1300 m, Maya Bridashit, 
20.V.1993, 1 juv. 6\ 1 9' (NHMS). leg. P. Beron & 
B. Petrov (No. 593). — Same data, 5-9.VI.1993, 
1 6(a) (NHMS), leg. P. Beron &: B. Petrov 
(No. 566), 2 6 6 (la, lp), 3 9 9,1 juv. (NHMS), 
leg. P. Beron (NB: these males display somewhat dif- 
ferent gonopods, and especially striking differences lie 
in coloration, one with pale legs and somites, the 
other with bichromous somites - pale dorsally, dark 
ventrallv - and dark legs). — Same locality, upper 
camp, l'S00-1900 m, 20-23.VI.1993, 5 dd(P), 1 9 
(NHMS), 1 d(p) (MNHN, Collection Myriapodes 
EB 103). 1 <5(p) (ZMUM), leg. P. Beron & B. Petrov 
(No. 558). — Same data, pitfall trapping, 
20-23.VI.1993, 3 6 6 (NHMS), leg. P. Beron &: 



B Petrov (NB: mesomerite not pointed, promerite 
with a rounded distal margin carrying a simple tooth). 
— Alpet Mt. Rhadohimes, 2200-2400 m, 29.V.1993, 
2 6 6 (2a,ip), 1 9 (NHMS), leg. P. Beron 
(No 594) (NB: the male P is paler than others). 
Librazhd District. Near Librazhd, 1.X.1994, 1 6(a), 

1 9 3 juv. (NHMS), P. Stoev. — Above Prenjas, 
750 m, scrub on slope, 7.V.1995, 1 9 (NHMS), leg. 
S. Golovatch, P. Stoev & B. Petrov. — Between 
Hotolisht and Librazhd, 300 m, scrub, gravel, under 
stones and bark, 7.V.1995, 1 6,1 9,2 juv. 6 6, 

6 juv. (NHMS), leg. S. Golovatch, P. Stoev & 
B. Petrov. 

Tirana District. Petrela, 15 km SE of Tirana, 350 m, 
under stones, ruins, scrub, 9.V.1995, 5 6 c?(y), 

7 9 9,2 juv. 9, 10 iuv. (NHMS), 1 6(y) (MNHN, 
Collection Myriapodes EB 103), 1 6(y) (ZMUM), 
leg. S. Golovatch, P. Stoev & B. Petrov. — Same 
locality, 300 m, artificial galleries near road, 
9.V.1995, 1 9 (NHMS), leg. P. Stoev & B. Petrov. 
Lushnja District. Divjaka Natural Park, Pinus hale- 
pensis and P. pinea strand forest, 1 0.V.1 995, 8 9 9, 

2 juv. 6 6 (NHMS), leg. S. Golovatch, P. Stoev & 
B. Petrov. 

Rreshen District. Kurbnesh, cave with ladder, 
11.VI.1993, 1 9 (NHMS), lee. P. Beron & B. Petrov 
(No. 570). — Merkurth, under stones, 11. VI. 1993, 
1 9 (NHMS), leg. P. Beron & B. Petrov. 



Remarks 

This is obviously the most common and abun- 
dant member of the tribe Pachyiulini in the 
material at hand. Almost all samples are from the 
north of Albania, and all are more or less grey in 
colour, sometimes with the middle of the dor- 
sum paler, sometimes with the metazona more 
strongly brown. In contrast, the legs vary consi- 
derably in colour, from pale yellowish to dark 
brown via red-brown. The epiproct is always pre- 
sent, but its length varies, being mostly a little 
longer in males than in females. 
Two samples from two different, but adjacent, 
localities deserve special mention. Both contain 
particularly pale male in which the gonopod 
structure also appears to be somewhat different 
from the remaining samples. What seems espe- 
cially important in this context is that the diffe- 
rences concern the shape of the promerite (P.S), 
notably of the distomesal outgrowth (Fig. 9C, D, 
H, I, K-P, d), which has hitherto been considered 
as one of the basic characters for the discrimina- 
tion of pachyiuline genera and species. 
Superficially, using the traditional approaches of 
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Verhoeff (1901, 1910, 1923), Attems (1902, with certain other distinct features (less strongly 
1940), Manfredi (1945) or Strasser (1976), such rounded lobes on the male cheeks, shorter epi- 
a prominent (d) as in figure 91 or 9P, coupled proct, a differently-shaped apex of the meso- 









v-^ 













Fig. 9. — Acanthoiulus fuscipes (C. L. Koch, 1847), <5<S from Rhadohimes (var. a, dark, A-E; var. B, pale. F-J), Boge (var a K N 
var. G, L. P). Maya Tchardakut (var. B, M), and Petrela (var. y, both body and legs dark, 44 and 49 body segm., 6): A. F. right mandi- 
bular stipes, lateral view; B. G, epiproct, lateral view; C. H. promerite (= peltogonopod), caudal view; D. I, K-P, promente lateral 
view; J. K. gonopod (- opisthomerite), lateral view. Scale bar: 0.1 mm. 
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mcritc, see figure 9F, G), would immediately 
warrant a new taxon, at least a new subspecies. 
In fact, no less than a dozen subspecies, varieties 
or synonyms of fiiscipes are known: (1) altwagus 
(VerhoefF, 1899), first proposed and ever since 
treated as a subspecies of fiiscipes (see VerhoefF, 
1903, 1910; Attems 1929); (2) arcadicus 
(Verhoeff, 1900), described as a variety of 
fiiscipes, but later transferred to Brachyiulus (now 
in Megaphyllum) (see Verhoeff, 1903, 1910); 
(3) bosniensis (VerhoefF, 1895), described as an 
independent species (see also Verhoeff, 1899), 
but later downgraded to the status of a subspe- 
cies of fiiscipes (see VerhoefF, 1903, 1910; Attems 
1929, 1959); (4) idriensis (C. L. Koch, 1847), 
and (5) dalmaticus (C L. Koch, 1847), both ori- 
ginally described as independent species, but 
later referred to either as a synonym (cf. Latzel 
1884) or a variety/subspecies, respectively, of fiis- 
cipes (see Latzel 1884; Verhoeff 1910; Attems 
1929, 1959; Manfredi 1932, respectively); (6) 
krohnii (Verhoeff, 1898) and (7) leuconotus 
(Latzel, 1884), both first treated as varieties of 
fiiscipes (see Latzel 1884; Verhoeff 1898, 1910; 
Attems 1929), but later elevated to subspecies 
(see Attems 1959); (8) montanus Verhoeff, 
nomen nudum (?), mentioned as a junior syno- 
nym of idriensis (see VerhoefF 1910); (9) plasensis 
(VerhoefF, 1910), described and since treated as a 
subspecies of fiiscipes (see VerhoefF 1910; Attems 
1929, 1959); (10) simplex (VerhoefF, 1910), des- 
cribed and since considered as a subspecies oF 
fiiscipes (see VerhoefF 1910; Attems 1929, 1959); 
(11) steinii (Karsch, 1881), described as an inde- 
pendent species, but later synonymized with fiis- 
cipes (see Latzel 1884); and (12) subcrassus (Latzel, 
1884), first established as a variety of fiiscipes (see 
Latzel 1884), but later synonymized under fiis- 
cipes fiiscipes (see VerhoefF 1910). Four oF those 
names have been reported from or closely enough 
to Albania (see Checklist below), while simplex 
has heretofore been recorded solely in N Albania, 
where our questionable males were found. 
The variability in (d) shapes of the N Albanian 
samples at hand seems to center around two 
types, a and p, apparently without correlation 
with any other important character such as colo- 
ration, length of the epiproct, shape of the lobe 
on the male mandibular stipes, etc. (see 



Fig. 9A-J). We seem to face here a bimodal pat- 
tern of infrapopulational variation, which might 
be evidence of a species in the course of active 
speciation. Interestingly, whereas both these 
morphs, a and P, coexist at numerous localities 
of the Shkoder District, N Albania, further 
south, at Petrela and Librazhd, a third morph, y, 
is observed which is closer to morph a and 
somewhat bridges the extremes (see Fig. 90). 
Similar observations have been made by VerhoefF 
(1898, 1899, 1910) in Bosnia, Hercegovina and 
Dalmatia, where intermediates between krohnii, 
leuconotus and fiiscipes fuscipes (GrundForm), but 
not between idriensis and fuscipes fuscipes, have 
been Found. Moreover, plasensis and altivagus 
appear sympatric (Plasa near Jablanica, 
Hercegovina, i.e. very close to the Albanian bor- 
der), iFnot syntopic (VerhoefF 1910). Only with 
a very modest degree in accuracy, using available 
descriptions, illustrations and keys (e.g. VerhoefF 
1910), each oF our three fiiscipes morphs From 
Albania could be attributed to a definite variety 
or "subspecies", e.g. morph a perhaps to fiiscipes 
var. fiiscipes, morph p probably to fiiscipes var. 
bosniensis, and morph y apparently to fiiscipes var. 
idriensis. However, such determinations hardly 
make any sense in the light oF what is presuma- 
bly only an inFrasubspecific, micropopulational 
status oF these varieties. In addition, the drawings 
available, iF any, in the literature are Far too often 
deficient, Further adding to the uncertainty and 
conFusion concerning the present-day level of 
pachyiuline systematics. To study variation in the 
shape of the promerite, for instance, not only the 
conventional caudal, but also a lateral view 
appears most instructive (see Fig. 9C, D, H, K-P). 
Like in Acanthopetalum carina turn (see above), 
the above evidence seems sufficient not only to 
formally synonymize all currently established 
subspecies of Acanthoiulus fuscipes and down- 
grade them to the rank of varieties/morphs at 
best (see Latzel, 1S84), but also to question the 
status of most if not all other pachyiuline "sub- 
species" as well as of a good number of species, 
particularly within the prolific, most closely- 
related, but taxonomically no less badly confu- 
sed, genus Pachyiulus Berlese, 1883 (see also 
below). 

To sum up, Acanthoiulus fiiscipes can be stated to 
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represent a highly common and polymorphic 
Balkan (s.l.) species, ranging from NE Italy in 
the west to Serbia and Macedonia (including the 
Greek part) in the east and south-east. 
The reason we use the name Acanthoiulus 
deserves special attention. Until now {e.g. Ceuca 
1992), with only a few exceptions (e.g. Attems 
1959), most authors referred all larger pachyiu- 
lines to a single genus, Pachyiulus Berlese, 1883, 
sometimes presenting a subgeneric division. For 
example, Hoffman (1980) regards no fewer than 
six names (two invalid) as synonyms or subgene- 
ra of Pachyiulus, including both Diploiulus 
Berlese, 1883, and Acanthoiulus Verhoeff, 1894. 
It is important to mention in this connection 
that Jeekel (1970) considers the name Diploiulus 
by Berlese (1883) as invalidly proposed, without 
strict typification. The same concerns Pachyiulus, 
which was first erected without strict typifica- 
tion. Only later did Berlese (1886) explicitly 
designate type species for both genera, namely 
Julus rufifions C. L. Koch, 1847, for Diploiulus, 
and lulus varius Fabricius, 1781, for Pachyiulus. 
We fully agree with Jeekel (1970) that the later 
choice of rufifrons as the type species of 
Diploiulus was invalid, having been based on a 
species not mentioned in the original descrip- 
tion. Had it been otherwise, the status of the 
large genus Cylindroiulus Verhoeff, 1894, would 
have again been endangered (see Read 1992). 
However, we disagree that both generic-level 
names concerned were proposed invalidly, for 
reading Berlese (1883) carefully leaves one 
convinced that the mention of only lulus varius 
at the end of the original diagnosis of Pachyiulus, 
and of only lulus terrestris Linnaeus, 1758, at the 
end of the original definition of Diploiulus, is 
sufficient to regard both generic names as typi- 
fied by monotypy. In other words, both 
Pachyiulus and Diploiulus must be considered as 
properly typified by monotypy, while all subse- 
quent type redesignations and doubts are to be 
ignored. 

Fortunately for Pachyiulus, its type species has 
never been reconsidered since. No less luckily for 
present-day diplopod taxonomy, the original, 
valid, designation of terrestris for Diploiulus 
automatically makes the latter taxon a junior 
objective synonym of Julus Linnaeus, 1758, a 



genus based on the same terrestris. Hence, 
Acanthoiulus Verhoeff, 1894, becomes the first in 
the list of subjective synonyms or subgenera of 
Pachyiulus. Applicability of Acanthoiulus 
(= Oxyiulus Verhoeff, 1896), as opposed to the 
remaining Pachyiulus s. str., seems to us fully jus- 
tified for larger pachyiulines displaying a very 
evident epiproct and (almost) no pseudoflagel- 
lum on the solenomerite. There are only two 
such forms, fuscipes and cassinensis Verhoeff, 
1910, the latter species endemic to S Italy. 

Pachyiulus dentiger Verhoeff, 1901 
(Fig. 10A, B) 

MATERIAL EXAMINED. — Sarande District. Butrinti, 
16.IV.1994, 1 6 (NHMS), leg. S. Beshkov. 

Remarks 

As far as we are aware, this is a second record of 
dentiger, the first since its original description 
from Vlore (= Valona), Albania (see Verhoeff 
1901). As the opisthomerite has hitherto never 
been depicted, we present new illustrations of 
gonopod structure (Fig. 10A, B). The agreement 
between our sample (length only 25 mm, width 
1.8 mm, fifty-two body segments, coloration 
dark, tarsal soles absent, promerite characteristi- 
cally shaped and armed, etc.) and the original 
description seems quite convincing. 
P. dentiger appears to be especially closely related 
to the sympatric P valonensis Verhoeff, 1901, 
being distinguishable solely by the paler body 
coloration and larger size of both the distomesal 
tooth on the promerite and the tooth on the 
mesomerite. 

Pachyiulus cattarensis (Latzel, 1884) 

MATERIAL EXAMINED. — Durres District. 4 km N of 
Durres, under stones, 25.V.1993, 1 juv. 6 . 1 9 
(NHMS), leg. P. Stoev & D. Zaprianova. — Same 
locality, 26.V.1993, 2 6 6 (ZMUM), leg. P. Stoev. 
Sarande District. Himare, 100 m, under stones, 
3-4.V.1994, 1 6\ 1 9 (NHMS), leg. P. Stoev. — 
Ionian coast, Dhermi, under stones, 2. V. 1994, 
1 juv. 6\ 1 9, (NHMS), lee. P. Stoev. — Ionian 
coast, between Dhermi & Himare, small niche, 
3.V.1994, 1 8 (NHMS), leg. P. Stoev. — Between 
Dhermi and Himare, 30.V.1994, 1 6\ 1 9 (NHMS), 
leg. P. Stoev. 
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V.orcDis.ric«.Vlo- under "oneS p andso.l. 

D. Zaprianova. - Vlore, uua ^ HMS) _ | eg . 
1.V.1994, 1 ? . 2 juv. f ^y^Dukaii, 450 m. 
P. Stocv & D. Japrunova. - £ ^ ^ 

ll.V.1995.2 tf J.2 VY. i J 10km Nof 

S. Golovatch, P. Stocy & B. P««w ? 2 (NHMS ), 



1 groups 



Fic^underbark 10.VJ995,2o<J 2^J " 025m> 
, S. Golovatch^ Logorase Pa s, s ^^ 
under stones, ll.V.i^?. -> 
P. Stoev & B. Petrov hmb on 



,nf _ S » L: P. oenologus Berlese 1 885, as depicted | 

by Berlesc (1885), which may well be a mistake ( SCc 

also just below)); 

Pf » S = or a little > L: there are two distinct 

differing in mesomerital structure: 

fa) mesomerite enlarged and rounded apically: . 

P huntaricus (Karsch, 1881); P hungaricus gracilis I 

VerhoefF, 1928; P. asiaeminorts sensu Attcms, 1940; I 

(b) mesomerite acuminate: P. oenologus Berlese (det. 

A. Berlese, unpublished figures taken from a syntype 



bv H W.Brofemann, reproduced here in figure 10E, I 
F); P. flavipes (C. L. Koch, 1847), sensu Attems, 1902; J 
P oenologus sensu Attems, 1902, 1940; P. oenologm 
prominens Attcms, 1940; P. asiaeminoris*^ 
Strasser, 1974; P. cattarensis pluto VerhoefF, 1910, 



sensu Attems, 1940); P. krivolutskyi Golovatch, 1977 I 
(= lulus foetidissimus Muralewicz, 1907, non lulus foe- f 
tidissimus Savi, 1819, herewith the subjective junior 
synonym krivolutskyi becomes available as a replace- I 
rana, wu m, «»»., .»—..--.-- me nt name to avoid homonymy syn n.); P varius I 

9 V 1995 3 $ 9 . leg- S. Golovatch, P. Stoev & (Fabricius, 1781), wmk Latzel, 1884, and Attems, f 



B. Petrov. 



1902, 1940; P. dentiger. 



remarks Numerous taxa, in which gonopods (P.9) have } 

This common Balkan species has long been never ^en figured, seem also to belong to this 
known from Albania (Verhoeff 1901; Attems « var j us /oenologus" group: brnssensis Verhoeff, | 
1929; Manfredi 1932, 1945). Only the males 194l; bnissensis obscurus VerhoefF, 1941; cephalo- 1 
from Fier differ by the slightly more faintly nicus Attems, 1902; flavipes bosporanum * 
oblique distal margin of the promerite, which is Verhoeff, 1941; flavipes insiilarum Verhoeff, , 
evidence of certain variability of this congener as jo^q. fl av ip es nifas Verhoeff, 1900: humicolus I 

VerhoefF, 1910; silvestrii VerhoefF, 1923; unicolor } 
aprutianus Verhoeff, 1930; unicolor ciminensis 



Due to its unusually slender promerites (= pelto- 
gonopods) (P.8) and gonopods (P.9), cattarensis is 
actually perhaps among the most readily recogni- 
zable Pachyiulus species in the entire Balkan 
region. Unfortunately, the situation is far less 
clear as regards the other, very numerous, species, 
subspecies or varieties encountered in the peri- 
Adriatic zone (Italy, Greece, Albania, ex- 
Yugoslavia), e.g. hungaricus, varius, flavipes, oeno- 
logus, apfelbecki, etc. In some of these and other 
taxa, all three main distal parts of the gonopod - 
i.e. the pseudoflagellum (Pf) (together with the 
fovea), the fringed lamella (L), and the seminal 
branch, or solenomerite (S) - in spite of minor 
variations, display relatively constant length 
ratios (cf Attems 1940), allowing for a rather 
confident species identification. The main 
binations are as follows: 



Verhoeff, 1930; unicolor olivarum Verhoeff, 4 
1951; varius pallipes Manfredi, 1945 (see also J 



below). 



also P. 



com- 



Pf=S 
Attems, 



;.940 (p7eT r 'S; Verh0efF - 1W * * "*> 



Pf » S » L: P. cattarensis; may be al._ „ 

latus Attems, 1902, and P. cattarensis pseudounicolor 
VerhoefF, 1902; 

Pf > S > L: Pachyiulus varius sensu Berlesc, 188* 
P. apfelbecki Verhoeff, 1901, sensu Attems, 1940; 
Pf = L > S: P. speciosus Verhoeff, 1901 (Pf acuminate); 
Pf > S » L: P. unicolor milesius Verhoeff, 19-* 
P.yZr*r//>«sensuLignau, 1903. 
Pf > L > S: P. mannoratus VerhoefF, 1901. 

Some oF these taxa differ From each other only in 
external characters, mainly size and, especially, 
coloration. OF course their gonopod structure 
does display minor variations too, but it seems 
highly homogeneous. Only (Pf) surpasses both 
distal branches and the mesomerite of P9> * hlle 
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in P.8 there is a distomesal tooth of slightly 
varying shapes. So we consider some further 
names as actually based on a single, evidently 
variable species, hence the new synonymy just 
below. 



Pachyiulus varius (Fabrici us, 1781) 
(Fig. 10C-K) 



Julus flavipes C L. Koch, 1847, syn. n. 
Juliis nigjripes C. L. Koch, 1847 
Jttliu unicolorC L Koch, 1847 
lultis oenologits Berlese, 1S85, syn. n. 



Pachyiulus apfelbecki Verhoeff, 1 90 1 , syn. n. 
Pachyiulus varius var. pallipes Manfredi, 1945, syn. n. 

Material examined. —Shkodcrj)istrict. Boge, , 
Maya Bridashit,~1300 m, 20.V.1993, 1 9, 1 juv. 6 
(NHMS), leg. P. Bcron. 

Tirana District. Mt. Dajti, r.20 km NE of Tirana, 
1000 m, Fagus, Acer, etc. forest, leaf litter and under 
bark, 9.V.1995, 1 6 , 2 9 9 (NHMS), leg. 
S. Golovatch, P. Stocv & B. Petrov. 
Sarande District. Dhermi, 16. IV. 1994, 1 9, 
4 juv. 6 6,5 juv. 9 9 (NHMS), leg. S. Beshkov. 
Vlore District. Vlore, Olea europaea forest, under 
stones, 1.V.1994, 1 6 (NHMS), leg. P. Stoev & 
D. Zaprianova. 




Fig. 10. — Pachyiulus dentiger Verhoeff. 1901. <J rf from Butrinti (A. B). and Pachyiulus varius (Fabncius 1781) rf syntvDe of lulus 
oenologus Bertese. 1885. from Firenze (Etruria) (C-F). and d d from Vlore (G-J) and Dh§rmi (K) : A, C G'promerite caudal view B 
entire gonopod complex, lateral view. D. H. promerite. lateral view; E. F. I. opisthomerite. lateral, mesai arid lateral views resn ec ti V p' 
ly (E and F. de I. H. W. Brolemann); J. K. epiproct. dorsal view. Scale bar: 0.5 mm. respecuve 



ZOOSYSTEMA • 1997 • 19 (2-3) 



283 | 



I M.uriisj.-P.,Golova t chS.I.&S.ocvP. 



Remarks 



Although this species is represented in our 
Albanian samples by only a few adult ma es th X 
allow additional light to be shed on i . « h gh^ 
confused taxonomy. Already Latzel V*W*? 
gnized the first two junior synonyms or varus 
(terra typica: Italy), namely nigripes and umcolor. 
However, since then, no serious attempt has been 
performed to reassess the indeed highly variable 
varius. Instead, numerous new Pacliyiulus species, 
subspecies and varieties have been established 
throughout the Mediterranean, many of them 
displaying no significant differences, whether it 
would be between each other or from varius* or 
both. Moreover, one such species, flavipes (locus 
typicus: Pola, N Croatia), has been left untou- 
ched since Latzel (1884), although he in fact 
noted its great overall similarity to varius, with 
the differences lying solely in coloration (paler 
yellowish-brown vs brownish-black, respectively). 
P. oenologus was originally described by Berlese 

(1885) from Etruria, and only a year later did he 

(1886) report it, as a "new" species, from most of 
Italy. Hence the first introduction of the name 
oenologus dates fom 1885, not 1886, as currently 
accepted by mistake. P. varius, flavipes, oenologus 
and some of their "subspecies" or varieties (some 
even under unicolor) have since been reported 
from south of France in the west to the Crimea 
and W Anatolia in the east, but in the Balkan 
region (s.L) none shows a coherent pattern, being 
dispersed in a random, mosaic-like way. 

P. apfelbecki was described from N Greece 
(Verhoeff 1901), and varius var. pallipes from 
Albania (Manfredi 1945); neither seems to have 
been recorded since. 

Fortunately, the MNHN collections contain 
published and unpublished material of varius, 
flivipes and oenologus, allowing direct compari- 
sons to be made. Moreover, one of the oenologus 
samples appears to contain several syntypes 
(three males and one female), of which one male 
had previously been revised and even drawn by 
H. W Brolemann. We take this opportunity to 
publish these illustrations for the first time and 
complement them with our own figures of pro- 
mental structure (Fig. 10C-F). These syntypes 
are in good condition, though perhaps a Httle 
faded due to long preservation in alcohol, being 
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gray with brown annulations (metazona); legs 
pale brownish, collum and telson brown; latter „ 
without real epiproct, terminally slightly obtuse, 
angle r.l20°; body length r.45 (male) to 50 mm 
(female), diameter 3 (male) to 3.5 mm (female); 
males with 59(-3), 61 (-3) and 63(-3), female ' 
with 63(-3) body segments. 
As a result, despite pronounced variation in habi- 
tus and gonopod structure, a direct comparison ( 
of the new Albanian samples (Fig. 10G-K), older 
material of flavipes (from Sicily), varius (from 
Bergamo and Romagna-Meldola, Italy, as well as 
from Zara, Dalmatia) and oenologus, with des- 
criptions and drawings [including several unpu- 
blished sketches of varius and flavipes gonopods, 
all executed by H. W. Brolemann (iconographic 
file, MNHN)], along with the available descrip- 
tions of apfelbecki and varius var. pallipes, reveals 
that they all belong to a single, highly variable and 
widespread (trans-Mediterranean) species, varius 
by priority. There could hardly have been a better 
name chosen for such a species! 
Variation mostly concerns size (our Albanian 
adults are a little smaller than the above oenologus 
syntypes), coloration (the Albanian samples are 
blackish throughout), shape of the epiproct 
(slightly different even within the Albanian 
samples, cf Fig. 10J, K), outlines of the promeri- 
te (the Albanian material is similar to flavipes 
bosporanus Verhoeff, 1941, except that the distal 
margin is as sinuose as that of cattarensis), shape 
of the distal teeth and lobes on the promerite 
(the Albanian samples display a large distomedial 
lobe, rather than a tooth) as well as the form of 
the caudal tooth on the opisthomerite (from pro- 
nounced to almost missing, as noted even for 
apfelbecki by Verhoeff (1901)), etc. What 
remains quite stable, is the opisthomerite posses- 
sing subequally long and very slender (Pf) and 
(S), both as long as the mesomerite and clearly 
surpassing (L), i.e. as depicted by Berlese (18S5). 

Pacljyiulus hungariais (Karsch, 1881) 

Material examined. — Librazhd District. Above 

nvT^v 35, 75 ° m > scrub on slo P c < 7.V.1995, 1 6\ 1 9 
(NHMS), leg. S. Golovatch, P. Stoev & B. Petrov. 
T.w^n Dlstrict - 4kmS of Vlore, under stones, 
2.V.1994, 19,1 juv. 6 (NHMS), leg. P. Stoev. 
Grande District. Ionian coast, Dhermi, under 
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stones, 2.V.1994, 3 9 9 (NHMS), leg. P. Stoev. - 
Ionian coast, Himare, under stones, 3 IV 1994 3 9 9 
(NHMS), leg. P. Stoev. 

Remark 

This very large and easily recognizable Balkan- 
Carpathian species has long been known from 
Albania (Attems 1929). 

Pacliyiulus sp. 

MATERIAL EXAMINED. — Shkoder District. Boge, 
1000-1100 m, 5-9.VI.1993, 3 99 (NHMS), leg. 
P. Beron & B. Petrov. — Above Boge, Alpet Mt. 
Rhadohimes, 2200-2400 m, 29.V.1993, 3 9 9 
(NHMS), leg. P. Beron. 

Rreshen District. Kurbnesh, cave with ladder, 
11.VI.1993, 1 9 (NHMS), leg. P. Beron & B. Petrov 
(No. 570). b 

Durres District. 2 km N of Durres, under stones, 
24.V.1993, 1 j uv . (NHMS), leg. P. Stoev & 
D. Zaprianova. — 4 km N of Durres, under stones, 
16.V.1993, 1 juv. 6 (NHMS), leg. P. Stoev. 
Librazhd District. Between Hotolisht and Librazhd, 
300 m, scrub, gravel, under stones and bark, 
7.V.1995, 1 juv. 6\ 3 juv. 9 (NHMS), leg. 
S. Golovatch, P. Stoev & B. Petrov. — Above 
Prenjas, 750 m, scrub on slope, 7.V.1995, 2 juv. <J, 
1 juv. (NHMS), leg. S. Golovatch, P. Stoev & 
B. Petrov. 

Vlore District. Levan, 14.IV.1994; 1 9 (NHMS), 
leg. S. Beshkov. 

Remarks 

In the absence of adult male, it has been impos- 
sible to identify these samples to species, 
although most adult female seem to belong to 

van lis. 



Chromatoiulus podabrus bosniensis 

(Latzel, 1888) 

MATERIAL EXAMINED. — Shkoder District. Boge, 
1000-1100 m, 3-9.VI.1993, 1 6\ 2 juv. (NHMS), 
1 o\ 1 9 (MNHN, Collection Myriapodes EB 038); 
leg. P. Beron & B. Petrov. — Same locality, 
1800-1900 m. pitfall trapping, 20-23. V. 1993, 
1 juv. 6\ 1 juv. (NHMS), leg. P. Beron oc B. Petrov. 

Remarks 

This W Balkan species or subspecies ranges from 
N Italy in the north(west) down to N Greece in 
the south. It has already been recorded from 
Albania (Attems 1929). 



Chromatoiulus sp. 

MATERIAL EXAMINED. — Lushnja District. Divjaka 
Natural Park, Pinus halepemis and P. pinea strand 
forest, litter and under stones, 10.V.1995, 1 9 
(NHMS), leg. S. Golovatch, P. Stoev & B. Petrov. 
Rreshen District. Kurbnesh, cave with ladder, 
1 1. VI. 1993, 1 9 (NHMS), leg. P. Beron &: B. Petrov. 

Remarks 

In the absence of adult male, this material could 
not be identified closer to (sub)species, although 
they seem to belong to bosniensis. 



Order POLYZONIDA Gervais, 1844 
Family POLYZON1DAE Gervais, 1844 

Pol yzonium germanicum Brandt, 1831. 

Material examined. — Shkoder 
District. Boge, pitfall trapping, IV.1993, 2 66 
(NHMS), leg. B. Petrov & P. Beron. — Same locali- 
ty, Maya Tchardakut, 1400-1600 m, 2.VI.1993, 1 9 
(NHMS), leg. P. Beron (No. 595). 

Remarks 

This pan-European species has already been 

reported from Albania (Attems 1929). 
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CHECKLIST OF DIPLOPODA OF ALBANIA AND ADJACENT LANDS 



A Taxa cited from Albania by Ceuca (1992) and 

our new species/ records; 
Mo from Montenegro (Cerna Gora) by Attems 

(1959) and/or Strasscr (1971); 



Ma from Macedonia (ex-yugoslav) by Strasser (1971); 
nG from Epirus (including Corfu) and/or Greek 

Macedonia (also unpublished data); 
(*) junior synonyms; (?) doubtful taxa. 



Taxa 



Cited by 



POLYXENIDA 

POLYXENIDAE 

Polyxenus lagurus Linnaeus, 1 758 
Polyxenus macedonicus Verhoeff, 1952 

GLOMERIDA 
Glomeridellidae 
Albanoglomus ljubetensis Attems, 1929 
Typhloglomeris coeca Verhoeff, 1 898 
Glomeridae 
Glomerini 
Glomeris balcanica Verhoeff, 1906 
Glomehs conspersa porphyrea C. L. Koch, 1847 
Glomeris hexasticha Brandt, 1833 

var. ambigua (Haase, 1886) 
var. vallicola Verhoeff, 1 906 
Glomeris pulchra pulchra C. L. Koch. 1847 
var. conjuncta Attems, 1927 
var. wohlberedti ^Verhoeff , 1909 
var. verhoetti Attems. 1927 
var. discreta Attems, 1927 
Glomeris pustulate Latreille. 1804 

Haploglomerini 
Haploglomeris multistnata (C. L. Koch, 1844) 
Onychoglomerini 
Onychoglomeris herzogowinensis (Verhoeff, 1898) 

? = Onychoglomeris herzogowinensis media Attems, 1 935 



Attems 1929, 1959 (Ma) 
(Ma) 



auct., Attems 1959 (Ma) 
Mo) 



(nG) 

(Mo) 

Verhoeff 1932; Attems 1929. 1949; 

(A, Ma. Mo) 

Attems 1929 

Attems 1929 

Attems 1929, 1959 (Mo) 

Attems 1929 

auct. 

auct. 

Manfredi 1945 

(A) 

(Mo) 

auct., Attems 1929, 1959 

(A) (Mo) (nG) 

auct., Attems 1959 (A) 
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Trachysphaerini 
Hyleoglomeris epirotica (Mauries, 1966) 
Trachysphaera acutula (Latzel, 1884) 
Trachysphaera corcyrea Verhoeff, 1900) 
Trachysphaera costata (Waga, 1858) 

? = Trachysphaera rotundata (Lignau, 1911) 
Trachysphaera schmidtii (Heller, 1858) 

= nodulifera (*) (Verhoeff, 1906) 

Tribus incertae sedis 
Epiromeris aelleni Strasser, 1 976 

POLYDESMIDA 
Paradoxosomatidae 
Metonomastus petrelensis n.sp. 
Stosatea simoni (Daday, 1889) 
(?) Stosatea cretica (Verhoeff, 1901) 
Stosatea granulata Daday, 1889 
Stosatea minima Strasser, 1976 
Stosatea sp., aff. iadrense (Pregl, 1883) 
Strongylosoma stigmatosum (Eichwald, 1830), 
non pallipes (Olivier, 1 792) 



Xystodesmidae 
Melaphe vestita (C. L. Koch, 1847) 
Ochridaphe albanica Verhoeff, 1 932 

POLYDESMIDAE 

Brachydesmus cemagoranus Attems, 1912 
Brachydesmus cornutus Attems, 1903 
Brachydesmus dalmaticus Latzel, 1884 
Brachydesmus herzogowinensis Verhoeff, 1897 
Brachydesmus lapidivagus Verhoeff, 1897 
Brachydesmus ljubetensis Attems, 1 91 2 
Brachydesmus lobifer Verhoeff , 1897 
Brachydesmus peristerensis Verhoeff, 1932 
Brachydesmus stygivagusW erhoefi, 1899 
Brachydesmus subterraneus Heller, 1858 
Brachydesmus vermosanus Attems, 1929 
Brachydesmus zawalanus Attems, 1 91 2 
Polydesmus collahs C.L Koch, 1847 
Polydesmus collaris tussilaginis Verhoeff, 1897 
Polydesmus complanatus (Linnaeus, 1758) 
= Polydesmus complanatus illyhcus ( # ) Verhoeff, 1895 

Polydesmus herzogowinensis Verhoeff, 1897 

Polydesmus mediterraneus Daday, 1889 

Polydesmus mediterraneus oertzeni Verhoeff, 1901 
Polydesmus mediterraneus martensi Strasser. 1967 
Poiydesmus varians Strasser, 1976 
Polydesmus wardaranus Verhoeff, 1937 

CHORDEUMATIDA 
Anthroleucosomatidae s / 
Anamastigona albanensis n.sp. 
Paeonisoma faucium Verhoeff, 1932 
Chordeumatidae 
Melogona broelemanni (Verhoeff, 1897) 



(nG) 

(nG) 

(nG) 

Attems 1929, 1959 (Ma) (nG) 

(nG) 

auct., Attems 1929, 1949, 1959 (A) 

(nG) 



(A) 

(A) (Mo) (nG) 

?(A) 

(nG) 

(nG) 

Strasser 1974 (nG) 

auct., Attems 1929, 1949, 1959; 
Verhoeff 1932 (A, Ma) 



Attems 1929, 1959 
auct. (A) (Ma) 

(Mo) 
(Mo) 
(Mo) 
(Ma) (A) 
(Mo) 

auct., Attems 1929 (Ma) 

(Mo) 

(Ma) 

(Mo) 

Attems 1929, 1949 (A) (Mo) 

auct., Attems 1959 (Mo) 

(Mo) 

Attems, 1929. 1949 (A) (Ma, Mo) 

Attems 1959 

Attems 1929, 1949, 1959 

(A) (Mo, Ma) (nG) 

Attems 1929, 59; Manfredi 1945 (A) 

(Ma, Mo) (nG) 

Verhoeff 1901; Attems 1929, 1959- 

Manfredi 1945 (A) (Mo) 

auct. (nG) 

(nG) 

(nG) 

Attems 1959 (Ma) 



(A) 

auct. (A) (Ma) 

Attems 1929, 1949, 1959 
(A) (Ma) (nG) 



288 



ZOOSYSTEMA • 1997 • 19 (2-3) 



Millipedes of Albania 



Taxa 



Cited by 



Melogona broelemanni albanica (Verhoeff, 1901) 
Melogona broelemanni banatica (Verhoeff, 1 899) 

Haaseioae 
Haasea lacusnigr r Gulicka, 1968 

Heterolatzeuidae 
Heterolatzelia cornuta Gulicka, 1968 
Heterolatzelia durmitorensis Gulicka, 1968 
Heterolatzelia nivalis absoloni Attems, 1951 

Neoatractosomatidae 
Neoatractosoma herzegowinense Verhoeff, 1901 

Familia incertae sedis 
Epirosomella loebli Strasser, 1 976 

CALLIPODIDA 

DORYPETALIDAE 

Dorypetalum degenerans (Latzel, 1 884) 
Dorypetalum degenerans bosniense (Verhoeff, 1 897) 
? = Dorypetalum trispiculigerum Verhoeff, 1900 

SCHIZOPETALIDAE 

Schizopetalini 
Callipodella fasciata (Latzel, 1882) 
? = C. trifasciata (Daday, 1899), ? = C. dorsovittata 
(Verhoeff, 1900) 

Callipodella mostarensis (Verhoeff, 1901) 
Callipodella mostarensis kerkana Verhoeff, 1929 
Dischizopetalum illyricum (Latzel, 1 884) 

Apfelbeckiini 
Apfelbeckia albanica Verhoeff, 1941 
Apfelbeckia albosignata Verhoeff, 1901 
Apfelbeckia lendenfeldi Verhoeff, 1901 
Apfelbeckia lendenfeldi miraculosa Attems, 1 951 
Apfelbeckia lendenfeldi flavipes Attems, 1 929 
Apfelbeckia hessei Verhoeff , 1929, var. boldorii 
Apfelbeckia wohlberedti Verhoeff, 1 909 
Himatiopetalum ictericum (C. L. Koch, 1867) 

Prolysiopetalini 
Prolysiopetalum scabratum (C. L. Koch, 1867) 

Acanthopetalini 
Acanthopetalum {A.) albidicolle Verhoeff , 1900 
Acanthopetalum (A.) sicanum (Berlese, 1883) 
Acanthopetalum (A.) sicanum epiroticum Attems, 1935 
Acanthopetalum (A.) furculigerum patens Strasser ; 1973 
Acanthopetalum (A.) furculigerum transition's Strasser, 1976 
Acanthopetalum (A.) subpatens n.sp. 
Acanthopetalum [Petalysium) carinatum (Brandt, 1840) 

= Acanthopetalum (P.) albanicum (*) (Verhoeff, 1932) 
= Acanthopetalum (P.) comma 0(Verhoeff, 1900) 
= Acanthopetalum (P.) macedonicum (•) Verhoeff, 1923 
- Acanthopetalum (P.) thessalorum (*)(Verhoeff, 1901) 
» Acanthopetalum (P.) thessalorum lychnitis (*) 
(Verhoeff. 1932) 



auct., Attems 1929, 1959 (A) 
Attems 1959 

(Mo) 

(Mo) 
(Mo) 
(Mo) 

(Mo) 

(nG) 



Attems 1929, 1959 (Ma) 

Attems 1959 

(nG) 



Attems 1929, 1959 
(A, Ma, Mo, nG) 



Attems 1929, 1959 (A, Mo) 
Attems 195^ (Mo) 
Attems 1 959 

auct, Attems 1959 (A, Mo) 

Attems 1929, 1959 (Mo) 

auct. (Mo) 

(Mo) 

auct. (A) 

Manfredi 1945, auct. (A) 

auct., Attems 1959 (A) (Mo) 

(nG) 

(nG) 

(A) (nG) 

(nG) 

(nG) 

(nG) 

(nG) 

(A) 

Attems 1929, 1959; 

Manfredi 1945 (A, Mo, Ma) 

auct., Attems 1959 (A) (Ma) 

(nG) 

Attems 1929, 1959 (Ma) 

Attems 1929, 1959(A) 

(A) (Ma) 



JULIDA 
Nemasomatidae 
Nemasoma varicome C. L. Koch, 1 847 

Blaniuudae 
Nopoiulus kochii (Gervals, 1847) - pulchellus (*) 
(C. L. Koch, 1838) * venustus (*)(Meinert, 1868) 



Attems 1929, 1949 (Ma) 
(Ma, nG) 
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= armatus (•) (Nemec, 1895) = atticus OVerhoeff, 1925 

JULIDAE 

Brachyiulini 
Brachviulus apfelbeckii Verhoeff , 1 898 

tZchyiutus apfelbeckii uncilobus (•) Artems, nom. nud 
Brachyiulus lusitanusV erhoett, 1898 
Brachyiulus pusillus (Leach, 1814) 

= Brachyiulus littoralis f ) Verhoeff, 1898 
Brachyiulus stuxbergi (Fanzago, 1875) 
Brachyiulus varibolinus Attems, 1904 

= Brachyiulus beratinus ( # ) Manfredi, 1945 
Megaphyllum austriacum (Latzel, 1884) 
Megaphyllum bosniense (Verhoeff , 1897) 

Megaphyllum bosniense flavopictum (Attems, 1929) 
Megaphyllum carniolense (Verhoeff, 1 896) 
Megaphyllum crassum (Attems, 1929) 
Megaphyllum dentatum (Verhoeff, 1898) 

Megaphyllum hercules (Verhoeff, 1901) 

Megaphyllum imbecillum (Latzel, 1884) 
Megaphyllum karschi (Verhoeff, 1 901 ) 
Megaphyllum macedonicum (Strasser, 1976) 
Megaphyllum margaritatum epiroticum (Strasser, 1 976) 
Megaphyllum metsovoni (Strasser, 1976) 
Megaphyllum monticola (Verhoeff, 1898) 
Megaphyllum recticauda (Attems, 1903) 
Megaphyllum recticauda discrepans (Strasser, 1 976) 
Megaphyllum rubidicolle (Verhoeff, 1901) 
Megaphyllum unilineatum (C. L. Koch, 1838) 

Pachyiulini 
Acanthoiulus fuscipes (C. L. Koch, 1847) . 

= Acanthoiulus fuscipes bosniensis f) (Verhoeff, 1895) 

= Acanthoiulus fuscipes idriensis (*) (C. L. Koch, 1847) 
= Acanthoiulus fuscipes simplex (•) (Verhoeff, 1910) 
var. krohnii (Verhoeff , 1898) 
var. leuconotus (Latzel, 1884) 
Pachyiulus apfelbecki Verhoeff , 1901 
Pachyiulus cattarensis (Latzel, 1884) 



var. pseudounicolor Verhoeff, 1923 
? = Pachyiulus longelobulatus (*) Attems, 1904 
Pachyiulus dentiger Verhoeff, 1901 
Pachyiulus marmoratus Verhoeff, 1901 
Pachyiulus varius (Fabricius. 1781) 

= var. pallipes OManfredi. 1945 
= Pachyiulus apfelbecki (*) Verhoeff, 1901 
= Pachyiulus flavipes f)(C. L. Koch, 1847) 
= Pachyiulus oenologus (*) Berlese, 1885 
Pachyiulus hungahcus (Karsch, 1 881 ) 

Pachyiulus venetus Verhoeff, 1 926 
Pachyiulus valonensis Verhoeff , 1901 

Ommatoiulini 
Ommatoiulus sabulosus (Linnaeus, 1 758) 



Attems 1959 

Attems 1929, 1959 (A, Mo, nG) 

Attems 1959 (Mo) 

(nG) (Ma) 

Verhoeff 1901 ; Attems 1929, 

1949, 1959 (A, Mo) 

(nG) 

(A, nG) 

auct. 

(Mo) 

Attems 1927, 1929, 1959 

(A, Mo, Ma) 

auct. 

Attems 1949 (Mo) 

auct., Attems 1959 (Ma) 

Attems 1927, 1929, 1959 

(A, Ma) 

auct., Attems 1929, 1959; Manfredi 

1945; (A, Ma, nG) 

Attems 1949 (nG) (A) 

auct., Attems 1929, 1959 (nG) 

(nG) 

(nG) 

(nG) 

Attems 1929, 1959 (A, Mo) 

(nG) 

(nG) 

(nG) 

Attems 1929. 1949,1959 

Attems 1929, 1959 

(A, Mo, Ma, nG) 

Attems 1929, 1959; 

Manfredi 1945 

Manfredi 1932 

auct., Attems 1929, 1959 

Attems 1929, 1959 (Mo) 

Attems 1929, 1959 (Mo) 

(nG) 

Verhoeff 1901; Attems 1929, 1959; 

Manfredi 1932,1945 

(A, Mo, Ma, nG) 

Attems 1959 (Ma) 

(A) (nG) 

auct.. Attems 1929, 1959 

(nG) 

Attems 1929, 1949, 1959; Manfredi 

1945 (A, Mo, nG) 

auct. 

(nG) 

Attems 1929, 1959 (A) (nG) 

Attems 1929, 1959 
(A, Mo, Ma, nG) 
Manfredi 1945; Attems 1949 
Attems 1929, 1959 (nG) 

Attems 1929, 1949, 1959 (A, M) 
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Leptoiulini + Typhloiulini 
Leptoiulus (Proleptoiulus) trilineatus (C. L. Koch, 1847) 

Leptoiulus (P.) trilineatus plasensis Verhoeff , 1908 
Leptoiulus (Oroiulus) cernagoranus (Attems, 1927) 
Leptoiulus (Oroiulus?) discophorus (Attems, 1927) 
Leptoiulus (O.) durmitorius (Attems, 1927) 
Leptoiulus (O.) hauseri Strasser, 1976 
Leptoiulus (O.) jaroslavi nom. nov. 1 
Leptoiulus (O.) laetedorsalis (Verhoeff, 1898) 
Leptoiulus (O.) macedonicus (Attems, 1927) 
Leptoiulus (O.) matulicii (Verhoeff , 1901) 
Leptoiulus (O.) penmen (Attems, 1927) 
Leptoiulus (O.) sarajevensis Verhoeff , 1898 

= Macedoiulus storkani (*) Verhoeff, 1932, syn. n. 1 
Leptotyphloiulus coeruleoalbus Verhoeff, 1 899 
Typhloiulus albanicus Attems, 1 929 
Typhloiulus beroni n.sp. 
Typhlotulus ganglbaueri Verhoeff, 1 899 
Typhloiulus psilonotus Latzel, 1884 
Cylindroiulini 
Cylindroiulus boleti{C. L Koch, 1847) 

Cylindroiulus (?) luridus(C. L Koch, 1847) 
Enantiulus nanus acutus (Attems, 1 929) 

Oncoiulini 
Chromatoiulus podabrus podabrus (Latzel, 1 884) 
Chromatoiulus podabrus bosniensis (Latzel, 1888) 
Chromatoiulus (?) hamuligerus (Verhoeff, 1932) 9 
Telsonius nycteridonis Strasser, 1 976 
Unciger foetidus (C. L. Koch, 1838) 
Unciger transsilvanicus (Verhoeff, 1899) 

Paectophyllini 
Macheirioiulus compressicauda Verhoeff, 1901 

POLYZONIDA 

POLYZONIIDAE 

Polyzonium germanicum Brandt, 1831 

= Polyzonium germanicum albanicum f) Verhoeff, 1 932 

HlRUDISOMATIDAE 

Hirudisoma hirsutum Verhoeff , 1901 

PLATYDESMIDA 

Andrognathidae 
Dolistenus savii Fanzago. 1874 
F/o/73 mediterranea (Daday, 1889) 
Plutodesmus typhlus (Daday, 1889) 



Attems 1929, 1949, 1959 

(A, Ma. Mo) 

Attems 1959 (Mo) 

(Mo) 

auct.. Attems 1929, 1959 (A. Mo) 

(Mo) 

(nG) 

auct., Attems 1959 (A, nG) 

(Mo) 

Attems 1929, 1959 (Ma. A) 

(Mo) 

auct., Attems 1929, 1959 

Attems 1927, 1929. 1959 

(Ma. Mo) 

Attems 1959 (Ma) 

auct. (A) 

auct., Attems 1959 (Ma) 

(A) 

(Mo) 

(Mo) 

Attems 1927, 1929, 1949, 1959 (Ma, 
Mo) 

Attems 1 949 
auct., Attems 1959 

Attems 1929, 1959 (A, Mo, Ma. nG) 

Attems 1929, 1959 (A, Mo, Ma) 

Attems 1959 (A, Ma) 

(nG) 

Attems 1949, 1959 

Attems 1949, 1959 

Attems 1959 (nG) 



Attems 1929. 1949. 1959 (A. Ma) 
auct., Attems 1959 



(nG) 



(nG) 
(nG) 
(nG) 



1 . Even a superficial comparison of the available des- 
criptions and illustrations of Leptoiulus sarajevensis 
(see Verhoeff 1898; Attems 1927) and Macedoiulus 
storkani (see Verhoeff 1932) leaves no doubt whatever 
that we face the same creature. Hence the above new 
synonymy, analogous to that of Macedoiulus Verhoeff, 
1932. under Leptoiulus Verhoeff, 1894, syn. n. Indeed, 
the only real autapomorphy of Macedoiulus vis-a-vis 
Leptoiulus appears the somewhat reduced flagellum of 



the peltogonopods (male P.8), a highly unstable charac- 
ter which often tends to be lost independently in various 
julid (and not other) lineages, being at most species- 
specific. The missing velum on the gonopods proper 
(male P.9) as well as some other features claimed by 
Verhoeff (1932) to distinguish his Macedoiulus from 
Leptoiulus do not really hold, being shared with some 
other assumed congeners (see also dicussion above). 
Unfortunately, the above synonymy requires a new 
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name to be chosen for Leptoiulus storkani, a species pro- 
posed by Verhoeff (1932) just two pages following the 
description of Macedoiulus storkani. To avoid homonymy, 
and still honour Dr. Jaroslav Storkan, the replacement 
name Leptoiulus jaroslavi, nom. nov., is herewith proposed. 
Interestingly, Strasser (1976) has reported both saraje- 



vensis (sub Macedoiulus storkani) and jaroslavi (sub 
Leptoiulus storkani) from Albania, without mentioning 
any pertinent material. Hence he seems to have correc- 
ted Attems (1929, 1959), who had erroneously placed 
some neighbouring ex-yugoslav localities in Albania, and 
introduced some more of his own errors... 



Addendum 

Only a short time after the redaction of our text, 
we realize that some recent and interessant works 
of Mrsic 1987, 1988 and 1993, concerning 
Macedonia, was remained unknown of us. The 
last gives the list and chorology of Millipedes of 
Macedonia, sixty species, of which seventeen are 
new for Science and Macedonia: Glomeris pul- 
chra C. L. Koch, 1847; Glomeris balcanica 
Verhoeff, 1906; Oxidus gracilis C. L. Koch, 
1847; BrachycUsmus henrikenghoffi Mrsic, 1993; 
Brachydesmus macedonicus Mrsic, 1988; 



Polydesmus collaris tussilaginis Verhoeff, 1929; 
Polydesmus jawlowskii Strasser, 1966; Polydesmus 
juergengruberi Mrsic, 1993; Polydesmus mediter- 
raneus oertzeni Verhoeff, 1901; Polydesmus ren- 
schi Schubart, 1934; Schizmohetera sketi Mrsic, 
1987; Megaphyllum transsilvanicum (Verhoeff, 
1897); Megaphyllum unilineatum (C. L. Koch, 
1847); Rhodopiella beroni Strasser, 1966; 
Cylindroiulus arborum (Verhoeff, 1928); 
Cylindroiulus luridus (C. L. Koch, 1847); 
Uncigerfoetidus (C. L. Koch, 1838). 
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Scorpions (Arachnida, Scorpiones) from the 

Balkan Peninsula in the collection of the National 

Museum of Natural History, Sofia 

Victor FET 



Introduction 

Scorpiofauna of the Balkan countries is not well studied. Although numerous 
papers have been published over more than 150 veal's describing scorpion taxa from 
this region, the modem-level synthesis has never been achieved, and even species 
composition is not clear, especially in the extremely polymorphic genus Euscorpius 
Thorell, 1876 (Euscorpiidae). The most important work up to date is that of 
KlNZi-'.l.luni (1975) who compiled all known data on the circum- Aegean region, 
including all of mainland and island Greece, and also Turkey; some new data on this 
area were added by Fkt (1986) and Kritschkr (1993). Fauna of scorpions of the 
former Yugoslavia was discussed in some detail by Hadzi (1929, 1930), Caporiacco 
(1950), and CYrcV (1972) but the taxonomic criteria in these works are now 
outdated. The recent workers on Greece (Miciiai.is, Dolkkras, 1989) also applied 
outdated taxonomic criteria. Virtually no data, except some old or brief records 
(Yirinich, 1904; Giltay, 1932; Daniku 1959), exist for Bulgaria and Albania. Recent 
work on scorpions of the adjacent regions, especially on Italy (Bonacina, 1980), 
Austria (SniKKAiinN, 1987), Caucasus (Fkt, 1993) and the Crimea (Fkt, 1997a), 
demonstrated difficulties and gaps in our taxonomic and biogeographic knowledge. 
This is why the scorpiofauna of the Balkan region requires a close attention; new- 
molecular (mitochondrial DNA) data (Gantknukin et al., 1999) indicate that it can 
serve as a good model system for studying both ancient and recent speciation. 



Material and methods 

I analysed 173 scorpion specimens deposited in the collection of the National 
Museum of Natural History. Sofia, Bulgaria (NMNHS), preserved in 75 7c ethanol. 
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Scorpions were identified and studied according to the diagnostic external 
morphological features, first of all carination of metasoma and vaiiation in 
trichobothriotaxy (number and position of trichobothria on the pedipalp). 
Trichobothrial formulae were scored according to the standard techniques (Vachon, 
1975; Fet, 1993, 1997a). Abbreviations used below are: P.B. - P. Beron leg., Tv - 
number of trichobothria on the ventral aspect of pedipalp patella ( = "tibia"), scored 
from base to apex; Te - same, on the external aspect, including the following "series" 
(clusters of 2 to 9) of trichobothria: et- terminal; est- subterminal; em- median; esb 
- suprabasal; eb a - basal "a"; and eb - basal; also et t est and dsb - external terminal, 
external subterminal, and dorsal suprabasal individual trichobothria on the fixed 
finger of the pedipalp chela. In scoring the bilateral meristic character (pectinal 
plates, trichobothrial series) the left side is scored first. All linear measurements are 
given in mm. Selected duplicate specimens from NMNHS are deposited in the 
collection of the United States National Museum (USNM, Smithsonian Institution, 
Washington, D.C., USA), with the kind permission of Dr. P. Beron. 



Results and discussion 

The NMNHS collection contains four species of scorpions belonging to three 
families and originating from the Balkan countries (Albania, Bulgaria, and 
Greece), collected mainly by Dr. Petar Beron in 1960-1993. Although the species 
number in this region is not high, the taxonomy of the most typical regional 
element found here, the Southern European-Mediterranean genus Euscorpius 
(Euscorpiidae) is so complicated (Fet, 1997a, b) that it requires a special 
treatment and analysis. Below, I give a list of species and localities which is 
accompanied by the detailed discussion of the genus Euscorpius. 



Buthidae 

Mesobuthus gibbosus (Brulle, 1832) 

, k A V6 7 C °,T° n ? aStem MediteiTanean secies (found from Albania to 
Lebanon), and the only representative of Buthidae (and of mainly Asian genus 
Mesobuthus) in the Balkans. NMNHS collection has 16 specimens' from A,f 
and Greece (including the Aegean islands of Kythira Sn OS / 7 ^ 
Chios, Karpathos. Rhodes, and Crete). ' "^ Se ' lf ° S ' ^ no ^ 

Albania 

2 55, 1 juv. (No. 132), Ionian Sea, Dhermi, 24.01 1993 (P B ^ 
Greece v • ;. 

1 9 (No. 48), Peloponnesos, 09. 1981 (P.B.). 
48 



1 9, 1 Cf (No. 166), Kythira, near airfield, 30.04.1987 (P.B.). 
1 2, 1 juv. (No. 159), Kithnos, Dryopis, 9.05.1987 (P.B.). 
1 9. 1 Cf (No. 99), same locality, 15.05.1984 (P.B.). 
1 9 (No. 92), same locality, 16.05.1987 (P.B.). 

1 cf (No. 91), 1 9 (No. 93), Serifos, Coutalas, 0-300 m, 22.04.1984 (P.B.). 
19,2 subad. cfcf (No.35), 1 9 (No. 54), Tinos, 1.10.1974 (P.B. and V. Beshkov). 

2 99 (No. 160, No. 165), Chios, Passa Limani, 14.05. 1987 (P.B.). 
1 juv. (No. 154), Chios, Nea Moni, 13.05.1987 (P.B.). 

1 9 (No. 89), Karpathos, Archangel Michail, 800-1000 m, 4.05.1984 (P.B.). 

1 9 (No. 94), Rhodes, Lindos, 30.04.1984 (P.B.). 

1 9 (No. 97), Rhodes, Lardos, 1.05. 19S4 (P.B.). 

1 juv. 9 (No.167), Rhodes, Archangelos, 1.05.1987 (P.B.). 

1 c? (No. 116), Crete, Psiloritis, 1600-2000 m, 11.05.1984 (P.B.). 



Iuridae 
Iurus dufoureius (Brail e, 1832) 

The only species of a monotypic genus, and an interesting relict, endemic to 
the southern Aegean area (from Peloponnesus to southern Anatolia, including the 
islands of the southern Aegean arch). NMNHS collection has four specimens from 
Greece. 

Greece 

1 $, 1 Cf (No. 68), Peloponnesos, Laconia, Mystras, 18.09.1983 (P.B. & V. 
Beshkov). 

1 cf (No. 96), Kasos, Stylokamara Cave, 6.05.1984 (P.B.). 

1 9 (No. 158), Rhodes, Archangelos, 2.05.1987 (P.B.). 

Euscorpiidae 
Euscorpius beroni n. sp. 

Material. Holotype: 9 (NMNHS No. 137), Albania, Shkoder District, Boga, 
Maya Tchardakut, 1400-1800 m, 1.06.1993 (P.B.). Paratypes: 1 9 (USNM), same 
label as holotype; 1 cf (USNM), 1 9, 3 juv. (NMNHS No. 142), Albania, Shkoder 
District, Boga, upper camp, 1800-1900 m, 20-25.06.1993 (P.B. and B. Petrov); 3 99 
(NMNHS No. 134), Albania, Shkoder District, Mt. Radohimos, 2200-2400 m, 
29.05.1993 (P.B.). 

Diagnosis. This species belongs to the complex "Euscorpius mingrelicus" 
which is indicated by an almost obsolete metasomal carination and a high (in the 
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new species, average 2,10) ratio of distance between trichobothna et and est to 
the distance between ftrfand dsb on the fixed finger of the pedipalp chela. 

Etymology. The species is named after its collector, Dr. Petar Beron (Sofia, 

Bulgaria). 

Description. Holotype 9. A small scorpion, with background coloration 
medium brown; abdominal part of the mesosoma light brown; legs, pedipalps, 
and telson brownish, legs, pedipalps and chelicerae with fuscous dark pattern. 
Surface of tergites, pedipalps femur and patella, and carapace finely granular. 
Metasomal carinae almost obsolete; ventromedian and ventrolateral carinae 
absent; traces of dorsolateral carinae with sparse granules (not denticles) on 
metasomal segments I to IV. Dorsal furrow is present on metasomal segments I 
to IV, obsolete in the most of metasomal segment V. Telson with darker ventral 
longitudinal stripe. Number of pectinal plates 7-8. Trichobothrial formula on the 
pedipalp patella: Tv = 5-5;Te = 21; et=A\ est=4; em = 3; esb = 2; eb a = 4; eb= 4. 
Measurements: carapace length 3,85; chela man us length 3,95; chela fixed finger 
length 2,80; metasomal segment V length 3,48; telson length 3,72; telson height 
1,12; ratio telson length/telson height 3,32; ratio et - est / est - dsb 2,14. 

Paratype d\ Diagnostic characters as in $; telson only slightly inflated; 
number of pectinal plates 9-10. Trichobothrial formula as in the holotype. 
Measurements: carapace length 2,80; chela manus length 2,46; chela fixed finger 
length 1,95; metasomal segment V length 2,46; telson length 2,88; telson height 
1,2; ratio telson length/telson height 2,40; ratio et - est / est - dsb 2,00. 

Variation. Among seven 9 9 paratypes, number of pectinal plates was 8-8 (3 
cases), 8-7 (2), 7-8 (1) and 7-7 (1). Trichobothrial formulae were as in the holotype, 
with the following exceptions: Tv = 5-6 (1 case), em = 2-3 (1) and 2-2 (1). 
Morphometric values (measured for all six adult 99, including holotype) varied 
as follows: carapace length, average 3,49, SD 0,26; chela manus length, average 
3,37, SD 0,43; chela fixed finger length, average 2,64, SD 0,23; metasomal segment 
V length, average 3,06, SD 0,30; telson length, average 3,35, SD 0,36; telson height, 
average 1,10, SD 0,09; ratio telson length/telson height, average 3,06, SD 0,45; 
ratio et - est / est - dsb, average 2,21, SD 0,15. 

Geographic and altitudinal ranges. Known only from the high mountains 
(1400 to 2400 m) of the Prokletija massif in the northwestern Albania (Shkodor 
District). Scorpions have been found on the Mt. Radohimrs up to the summit at 
2569 m (P. Beron, pers. comm.). 

Comments. Recently, Fkt (1993) reviewed all known distribution and 
taxonomic composition of the species (sensu lato) Euscorpius mingrelicus 
(Kessler, 1874) which was described from Georgia (Caucasus) but later also 
identified (Bonacina, 1980) as a part of the former species Euscorpius germanus 
(C. L. Koch, 1837). While the latter species is in fact limited to the Alpine zone of 
Europe, the much more widespread Euscorpius mingrelicus is found from the 
Isonzo (Soca) River valley in Italy and Slovenia to the Georgian and Russian 
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coasts of the Black Sea. Within this range, the species exhibits high 
morphological variation with several subspecies described from Slovenia, Croatia, 
Bosnia and Turkey (BoNAfilNA, 1980; Fit, 1993; Lachoix, 1995). It is highly likely 
that it represents in fact a species complex, as do numerous other terrestrial 
invertebrates with a Balkan-Caucasian range. A new species from Albania, E. 
beroni n. sp.. is a part of this complex but its characters (especially the 
trichobothrial number on the external aspect of the pedipalp patella and ratio et 
- est / est - dsb on the fixed finger of the pedipalp chela) clearly indicate its 
difference from, and separate standing among, several other Balkan forms 
(BoNA(UNA, 19S0) as well as from the Anatolian-Caucasian group of "subspecies" 
clustering around the nominotypical form (Fkt, 1993; Lacuoix, 1995). No species 
of the "mingrelicus" complex was yet recorded for Albania. Ongoing molecular 
studies (Gantknhkin et al., 1999; Ganti;niikin, Fkt et al., in progress) indicate that 
the separate "germanus" and "mingrelicus" complexes might belong to an 
ancient, montane Alpine-Balkan-Caucasian lineage within the genus Euscorpius, 
and most likely include a number of isolated species (which may or may not have 
well-defined morphological features). 



Euscorpius carpathicus (Linnaeus, 1767), sensu lato 
(=" Euscorplus carpathicus'* complex) 

The NMNHS collection has 143 specimens belonging to this complex (species 
sensu lato) from Albania, Bulgaria and Greece. According to the observed 
morphological features, I separated all studied specimens into several phenotypic 
groups and subgroups (introduced here with their diagnostic features) to which 
at this moment I choose not to ascribe any of the numerous known Latin names 
as subspecies or species. Below, I listed records for each "group" (and a 
"subgroup" within), with the original, detailed trichobothrial scores for each 
entry, followed by the discussion. 

"Group A". A light-colored form, with moderately reduced metasomal 
carination and granulation of the carinae; with low to medium trichobothrial 
numbers on the pedipalp patella ("oligotrichous"). Tv varies from 7 to 10. External 
series usually with Te from 23 to 25 due to the variation of et from 5 to 7; always 
est = 4; practically always (with extremely rare exceptions) em = 4, esb = 2, 
eb a = 4. eb = l. 

"Subgroup Al" (47 specimens): Tv from 7 to 8 (average 7,45) with a bimodal 
distribution (45 r r of the scored pedipalps have 7, and 52 9c have 8). Te from 23 to 
24: et from 5 to 6 (average 5,58) with a bimodal distiibution (38 7c have 5, and 52 
% have 6). 
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Bulgaria 

2 99 3 tftf, 1 tf juv. (NMNHS No. 4), 1 $, 1 Cf (USNM), East Rhodope Mts, 
Kurdzhali District, Devesili, 4.06.1982 (P.B.). Tv = 6-7 (2 cases), 7-7 (4), 8-7 (1); et= 
4-5 (1), 5-5 (3), 6-5 (1), 6-6 (1). 

1 cf (No. 4), Pleven District, Bezhanovo, Georgicovata Cave, 11.10.1973 (A. 

Petkova). Tv= 7-8; et= 5-6. 

5 99 (No. 108), 2 99, 3 cfcf (No. 113), Burgas Distinct, Sv. Vlas, Emine, 
22.08.1983 (K. Marincheva). Tv = 7-7 (2), 7-8 (3), 8-7 (3), 8-8 (2); et= 5-5 (1), 5-6 (1), 
6-5(1), 6-6 (6), 7-7(1). 

1 9 (No. 11), 8.05.1981; 2 99,2 cfcf (No. 2), Blagoevgrad District, Paril, near 
Rupata Cave, 9.05.1981 (P.B. & S. Andreev). Tv = 7-7 (1), 7-8 (1), 8-7 (1), 8-8 (2); et= 
5-5 (1), 6-6 (4); em = 4-4 (3), 4-3 (2). 

2 99, 2 cfcf, 1 Cf juv. (No. 7), 2 99, 3 cfcf (No. 13, now in USNM), 
Blagoevgrad District, Ilinden, locality Pozlaka, 6.05.1981 (P.B., S. Andreev & V. 
Pomakov). Tv = 7-7 (3), 7-8 (2), 8-7 (3), 8-8 (2); et= 5-5 (10). 

2 Cfcf, 1 9 juv. (No. 88), 1 Cf (USNM), Blagoevgrad District, Melnik, 29.04.1983 
(P.B., S. Andreev & V. Pomakov). Tv = 7-7 (3), 7-8 (2), 8-7 (3), 8-8 (2); et= 5-5 (10). 

3 99> Blagoevgrad District, Goleshovo, near the karstic source, 10.05.1984 
(P.B. & S. Andreev). Tv = 7-7 (1), 7-8 (1), 8-8 (1); et = 5-5 (1), 6-5 (1), 6-6 (1). 

2 cfcf (No. 31), Blagoevgrad District, Musomishta, locality Grebenaro, litter 
(P.B. & S. Andreev). Tv = 7-7 (2); et= 5-5 (2). 

2 99. 1 Cf (No. 49), Mikhailovgrad (now Montana) District, Beli Mel, 
13.06.1973 (P.B). Tv = 7-8 (1), 8-8 (2); et= 6-6 (3). 

Greece 

1 Cf (No. 55). Thessaly, Mt. Olympus, 1700 m, 17.09.1974 (P.B. & V. Beshkov). 
Tv= 7-8; et= 6-6. 

2 99 (No. 153). Macedonia, Drama District, Xiropotamos, 10.04.1993 (P.B.). 
Tv= 7-8, 8-8; em = 4-4, 4-5; ^=7-7, 5-5. 

2 99,lo' (No. 168). Thrace, Evros District, Avas, 17.05.1987 (P.B.). Tv= 7-8 
(2), 8-8 (1); <tf=5-6 (1), 6-6 (1), 7-6 (1). 

1 9 (No. 162). Thrace, Evros District, Essimi, 18.05.1987 (P.B A Tv= 7-7; 
«tf=4-5. 

"Subgroup A2 M (11 specimens). Tv usually 9 (82 % of the scored pedipalps, 
average 8,91). Te from 24 to 25 due to the variation of ef from 6 to 7 (average 6,54) 
with a bimodal distribution (42 9c have 6, and 58 % have 7). 

Bulgaria 

1 9 (No. 109), Sofia District, Rebrovo, 9.10.1980 (P.B.). Tv = 9-8; et= 6-6. 
1 9 (No. 36), 1 9, 1 cf (USNM), Sofia District, Tserovo station, 24 05 1964 
(P.B.). Tv = 9-9 (2), 8-9 (1); et= 6-6 (1), 7-7 (2). 

4 99, 1 cf (No. 114), Sofia District, Zanoge, 1100-1300 m, 2.05.19S5 (P B ) 
Tv = 8-9(1), 9-9(3); et= 6-6(3), 7-7(1). 
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1 9. 1 Cf (No. 45), Plovdiv District, Bachkovsky Monastery, 18.06.1960 (P.B.). 
Tv = 9-10 (1), 9-9 (1); et = 7-7 (2). 

1 $ (No. 39), Veliko Tumovo District, Arbanasi, Lyaskovskata Cave, 6.08.1968 
(P.B.). Tv = 9-9(1); et = 7-7. 

"Subgroup A3" (21 specimens). All indices are close to subgroup A2 but with 
a greater variance of Tv, usually from 8 to 10 (average 8,89), with a trimodal 
distribution (27 9c of the scored pedipalps have 8, 37 9c have 9, and 26 9c have 10). 
Te from 24 to 25 due to the variation of et from 6 to 7 (average 6,40) with a 
bimodal distribution (44 9c have 6, and 46 9c have 7). 

Greece, Aegean Islands (Kythira, Paros, Serifos, Iraklia, Amorgos, Kasos, 
Karpathos, Rhodes, and Crete) 

1 $, 1 Cf (No. 164), Kythira, Miteta, 28.04.1984 (P.B.). Tv = 9-8 (1), 9-9 (1); et = 
5-6 (1), 6-6 (1). 

2 $$, 1 cf (No. 169), Kythira, Mylopotamos, 27.04.1987 (P.B.); 2 99 (No. 161), 
same locality, 9.05.1987 (P.B.). Tv = 7-8 (1), 8-8 (1), 8-9 (1), 9-9 (2); et= 6-6 (3), 6-7 (2). 

1 9, 1 Cf (No. 58), Paros, Marathi, cave - marble quarry, 23.12.1982 (P.B. & S. 
Andreev). Tv = 8-9 (1), 9-9 (1); et= 6-6 (1), 6-7 (1). 

1 cf (No. 61), Iraklia, small cave, 15.09.1981 (P.B. & A. Bartsiokas). Tv = 8-9; 
et = 6-7. 

1 cf (No. 1), Amorgos, Katapola, 13.09.1981 (P.B. & A. Bartsiokas). Tv = 8-8; 
et = 6-6. 

1 juv. c? (No. 96), Kasos, Stylokamara Cave, 6.05.1984 (P.B.). Tv = 8-8; et = 6-6. 

1 cf (No. 98), Karpathos, Archangel Michail, 1000-1215 m, 4.05.1984 (P.B.). 
Tv = 8-8; et= 6-6. 

19,10' (No. 40), Crete, Lettta Ori, 1500 m, 25.09.1974 (P.B.). Tv = 9-9 (1), 10- 
10(1); et = 7-6(1), 7-7(1). 

1 juv. cf (No. 41), Crete, Lefka Ori, 2200 m, 25.09.1974 (P.B.). Tv = 10-9; et= 7-7. 

1 9, 1 juv. 9, 1 cf (No. 115), Crete, Psiloritis, 1600-2000 m, 11.05.1984 (P.B.). 
Tv = 10-9(1), 10-10(1), 10-11(1);^ = 7-7 (2), 8-7 (1). 

2 juv. $9 (No. 56), Crete, Rethymnon District, Melidoni, 14.01.1968 (P.B.). 
Tv = 10-10 (1), 10-11 (1); et = 7-7 (1). 

In addition to the island forms listed above under Subgroup A3, an unusual cf 
(No. 95, now in USNM) from Serifos (Coutalas, 0-300 m) ? 22.04.1984 (P.B.) has 
Tv= 7-7; em= 3-2; et=5-5. 

"Group B". A dark-colored form, with pronounced metasomal carination and 
coarse granulation and denticulation of carinae; with medium to high 
trichobothrial numbers on the pedipalp patella ("mesotrichous" or 
"polytrichous"). Tv varies from 9 to 12 (usually from 10 to 11). Te from 27 to 30; et 
varies from 7 to 8; em = 4 (rarely 5): eb a = 5 to 6, eb= 5 to 6. Always esb=2. 
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"Subgroup Bl" (27 specimens). Tv varies from 9 to 10 (average 9,71) with an 
uneven bimodal distribution (23 % of scored pedipalps have 9 and I 66 % have 10). 
Te from 27 to 29; Ovaries from 7 to 8 (average 7,22), with a bimodal distribution 
(70 7c of scored pedipalps have 7, and 28 7c have 8); ^varies from 5 to 6 (average 
5,54), with a bimodal distribution (43 7c of scored pedipalps have o, and 54 % have 
6). If not otherwise specified, em = 4-4, *?fc=5-5. 

Bulgaria 

4 9919 juv. (No. 117), 2 99, lcf (USNM), Pazardzhik District, Gabrovnica, 
left bank of Maritsa, stream Dalbochitsa, 6.04.1986 (P.B.). Tv = 9-9 (3), 10-9 (1), 10- 
10 (4); ^=7-7 (3), 7-8 (2), 8-7 (2), 8-8 (1); em = 4-4 (7), 5-4 (1); eb a =5-5 (1), 5-6 
(1), 6-5 (1), 6-6 (5); ^=5-5 (7), 4-5 (1). 

1 9, 1 juv. (No. Ill), 2 99 (USNM), Blagoevgrad District, Petrich, 29.07. 1983 
(K. Marincheva). Tv= 10-10 (3); et= 1-1 (3); eb a = 5-6 (1), 6-6 (2). 

2 99, 1 cfc? (No. 6), 1 9, 1 0* (USNM), Blagoevgrad District, Samuilovo, litter 
under Castanea, 11.05.1981 (P.B., S. Andreev & V. Pomakov). Tv = 10-10 (4), 8-9 
(1); et=l-l (2), 8-6 (1), 8-8 (2); eb a =5-5 (3), 6-6 (1), 6-7 (1). 

2 99, 1 cf (No. 110), Blagoevgrad District, Rybnitsa, 31.07.1983 (K. 
Marincheva). Tv = 9-8 (1), 9-9 (1), 8-9 (1); et= 1-1 (2), 6-7 (1); eb a = 5-5 (3). 

1 9 (No. 112), Blagoevgrad District, Melnik, 1.08. 1983 (K. Marincheva). 
Tv = 10-10; et=l-l\ eb a =5-5. 

2 99* 1 Cf (No. 3), Blagoevgrad District, waterfall near Kresna station, 
14.05.1981 (P.B. & S. Andreev). Tv = 10-10 (2), 10-9 (1); 6* = 7-7 (3); eb a = 5-5(1), 6- 
6(2); eb= 5-5 (2), 4-5(1). 

2 99, 1 cS (No. 87), Blagoevgrad District, Kresna, 30.04. 1983 (P. B. & K. 
Marincheva). Tv = 10-10 (2); 10-9 (1); et= 1-1 (3); eb a = 5-5 (1), 6-6 (2). 

"Subgroup B2" (34 specimens). Tv is usually 11 (in 78 7c of all cases; average 
11,0). Te from 29 to 30; 6* from 7 to 8 (average 7,61) with a bimodal distribution 
(40 7c of scored pedipalps have 7 and 54 7c have 8). Alwavs esb = 2; if not otherwise 
specified, em = 4-4, eb Q = 6-6; eb = 6-6. 

Albania 

^n-!!^! 4 ^ 2 "* l tf (N °- U4) ' Shkode '- Distric t, Theth. 800-900 m. 
28 00.199 P.B0. Tv= 11-11 (5), 11-12 (1); *. 7 . 7 (2)> 7 . 8 (1)( 8 . 7 (u „ (2); pm = 4 - 

4(2),o-4(l);^ = 6-5(l), 6-6(5) 

9 iZmiw^ \ V?* 136) ' 2 «?. 1 O" (No. 140), 1 $. i o- (Nc U3». 1 
1000-UOO m 5- 9.0 6 'l993 (? B I n P f "' ' ^ (USNM) ' **«*< Dtotrict ' ^ 
11 .1). 12-12 (2); J-M («?■«,« T- n VX TV " 1W0 ,3); 1M1 (9) ' 12 " 10 (1)> 12 " 
5 (1). 5-5,1); Jb a =5 5 m Vfi , X -"!/ '' 8 ' 8 (7) - 9 " 9 «* «»- " (13). 5-4 (1). 4- 

2 52 (No. WI^^^-"^"^ 
1.06.1993 (P.B) Tv-n n m ,, , ga ' Ma >' a Tchardakut, 1200-1400 m. 

2 OV (No. 146). 1.06 19 !', ^'rN ^^ (U 8 ' 9 (1) ' 

9J ' 2 ° ° (No - W9), 2.06.1993; Shkoder District, Boga. 
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Maya Tchardakut, 1400-1600 m (P.B.). Tv = 11-11 (4); et= 7-7 (1), 8-8 (3), 

1 ?, 3 (JC? (No. 138), Shkoder District, Mt. Radohimos, 1000-1100 m, 5- 

9.06.1993* (P.B. & B. Petrov). Tv = 10-10 (1), 10-11 (1), 11-11 (2); et=l-l (2), 7-8 (1), 

8-8(1); eb a =6-6(3), 7-6(1). 

1 9 (No. 132), Rivshen District, Merkurth, under stones, 11.06.1993 (P.B. & B. 

Petrov). Tv = 11-11; et=l~l\ *?6 = 5-5. 

To the Group B also belongs one NMNHS sample from Greece: 2 99 ( No - 68), 
Peloponnesos, Laconia, Mystras, 18.09.19S3 (P.B. & V. Beshkov). Tv= 10-11 (1), 
11-12 (1), et = 8-7 (1), 8-8 (1), est =4-4 (2), em = 4-4 (2), eb a =5-5 (2), efc=5-5. 

"Group C". A dark-colored form, with strongly reduced but still traceable 
metasomal carination and reduced trichobothrial numbers. Tv varies from 6 to 7; 
Te = 21 to 22; et = 4 to 5; f>m = 3, esb = ±, em = 3, eb a =4, efc = 4. 

Bulgaria 

1 9 (No. 517), 2 99 (USNM), West Rhodope Mts, Smolian District, Trigrad 
area, Yagodina, 20.05.1983 (P.B.). Tv = 6-7 (1), 7-6 (1), 7-7 (1); 6* = 4-4 (1), 5-5 (2). 

Comments. The species Euscorpius carpathicus (Linnaeus, 1767) (sensu lato) 
is the most widespread scorpion species in the Mediterranean (from Baleares to 
Crimea), and one of the most polymorphic species of scorpions in the world. It 
was described from the "Montibus Carpathicus", probably the Transylvanian Alps 
of the modern Romania (there are no scorpions in the northern and eastern 
Carpathian Mts). Kinzkuvacm (1975) quotes the information from the Linnean 
Society of London on the Tv = 8 in the alleged holotype 9 (which would 
correspond to our Group A). During more than 200 years of taxonomic labors on 
E. carpathicus, over 30 taxa have been described (by such authorities as C. L. 
Koch, A. Birula, J. Hadzi, L. di Caporiacco) which are referable to this "species". 
Of these, almost 20 (!) are still formally valid "subspecies" (Cai-oriacco, 1950; Fkt 
et al., in press). The variation within the species is enormous and quite poorly 
studied: no modem genetic techniques (chromosomal, allozyme or DNA) have 
been yet applied to solve taxonomic conundrums which surround Euscorpius 
carpathicus. The first allozyme and mitochondrial DNA data (Gantkn'kkin et al., 
1999; Gantknhkin, Fkt et al., in progress) indicate that there is a considerable 
variation and at least three separate lineages within this complex which are also 
closely grouped with a well-defined, separate species E. italicus ( Herbs t, 1800). 

Our division of all analyzed Balkan specimens into phenotypic groups and 
subgroups comes from the realization that the existing criteria (based mainly on 
trichobothrial scores) are not sufficient for an adequate treatment of E. 
carpathicus complex. No solid criteria exist for delineation of subspecies (or even 
species) within this complex. Numerous authors who addressed this issue (Had/.i, 
1929, 1930. 1931; C\r<>mArn>, 1950; Ci uric. 1972; Kinzki.hacii, 1975; Bunacina, 
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.~ n rv.r iQftfi 1997a) used different variable characters, 
19 83; Sa,„«A,. N) 19 87; £'JJ^ ™ > ompare bey0 nd a local population: 

ottled on ihe basis of the NMNHS collection helps to clarify unportant "white 
spots" in the Rcaipathicus taxonomlc quagmire. 

The existence of two groups of forms within E. carpathicus was noticed 
already by Cah-kiacco (1950) who discussed their distribution (mainly m Italy), 
and sorted all known combinations of morphological characters into an array of 
forms, splitting E. carpathicus in over than twenty subspecies. Kinzklbacii 
(1975)', on the other hand, pursued a "lumping" approach. He synonymized many 
of the known subspecies, and suggested (based on the Aegean region material) 
the existence of two separate (but hybridizing!) species which most likely 
correspond to our Groups A and B. 

However, the evidence of KiNZixiUCM (1975) remained unclear since he: (a) 
analyzed only material from the Aegean area, while extrapolating his conclusions 
to the entire Mediterranean range of Euscorpius carpathicus, (b) used only 
meristic values of the Tv (ventral patellar trichobothrial series), leaving out much 
more variable Te (external patellar series); and (c) alleged an unconfinned theory 
of hybridogenic origin for some of the Euscorpius species, in which intermediate 
meristic values simply were treated as "mixed characters". Also, KlNZfcXiUCH 
(1975) used an invalid name "E. mesotrichus Hadzi" to designate the dark, 
polytrichous form (species) corresponding to our Group B. This name, which 
cannot be used since it is a junior homonym (Fi-rr, 1997b), formally has a senior 
synonym, E. tergestinus (C. L. Koch) (type locality Trieste, Italy). However, the 
applicability of the latter name to the entire range of populations claimed by 
KiNZKUum (1975) is unclear at this moment. In fact, it is even unclear whether 
the Linnean name E. carpathicus is applicable beyond the Romanian populations 
from the Transylvanian Alps (a "nominotypic subspecies"). 

The taxonomy of Eusco,pius carpathicus is far from being resolved. Some 
authors (e.g. Mici.ai.is, D..i.ki;kas, 1989; Khitsciier, 1993) accepted Kinzelbach's 
division into two species; others did not (Bonacina, 1983; Frr, 1997a; 1997b). Use 
s°truct e u ,v 01 f m SUbspecies cate g°' ies without understanding of the genetic 
tZ a ion »; T' eS " a Ve,y Umited % ' alUe; besideS * the ™*™ for Species 
SeTr,:^ ™**»; "r ^e true understanding of 

from the entire ra„« „ 7u sUt ls necess *>-y to investigate numerous material 
(morpho oSa as well, ^ ^^ ^ the ^P^ion of all available 

cou, d p dec r on : : :t; c n r) mode K taxonomic techni < ues - ° ni >- th - - 

carpathicus- co^t^^T^' **** V ™ M * ,0Cal ^™ of th * " K 

Meanwhile, im^^ **" ^ >° ^ '-ting, valid names. 
Balkan materia. Led aboTe bas J bsm 'f ons c ™ be certainly made on the 
variation (including the new !w ^ y ° n the anal ysis of trichobothrial 

data on the variation in external patellar series). 
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The NMNHS material clearly falls into at least two major groups (our Group A 
and Group B), which most likely correspond to E. carpathicus (L., 1767) sensu 
stiicto and "E. mesotiichus Hadzi" which Kinzelbach (1975) accepted as two 
species. These two groups are distinguished not only by coloration, 
morphosculpture, and trichobothrial scores in Tv series (in which two groups 
overlap), but first of all by the clear external trichobothrial "polytrichy" in the 
Group B (Te 27 to 30, et 7 to 8, eb a 5 to 6, and eb 5 to 6) as compared to the Group 
A (Te 23 to 25, eth to 6, eb a always 4, and eb always 4). This phenomenon deserves 
attention especially since the polytrichy in the E. carpathicus complex can be 
considered a derived feature (Gantknbkin et al., 1999). 

Group A and Group B exhibit geographic vicariance as well as local sympatry, 
as was correctly noticed by Kinzklbacii (1975). In the NMNHS material, two 
groups are slightly overlapping in the southwestern Bulgaria, where Subgroup Bl 
penetrates from the south (i.e. from Greece) by two different routes: along the 
Struma (Stiimonas) River valley (north to Kresna), and also independently along 
the Maritsa (Evros) River valley (north to Pazardzhik). These two biogeographic 
routes are common avenues of penetration of sub-Mediteranean elements into 
Bulgaria (P. Beron, personal communication). 

Another subgroup (B2) of the Group B is for the first time described here from 
the material collected in the high mountains of the northwestern Albania 
(Prokletija massif). The Subgroup B2 represents one of the most "polytrichous" 
known populations of the E. carpathicus complex. This remarkable population 
not only has standard numbers of eb a = 6 and eb = 6, but also sometimes 
exhibits em = 5, a case which so far has not been recorded for any form of the 
E. carpathicus complex. This increases the maximal confirmed Te (total number 
of external patellar trichobothria) in E. carpathicus to 31 (et=S\ est = 4; em = 5; 
esb= 2; eb a = 6; eb= 6). 

On the other hand, the "oligotrichous" Group A (or Kinzelbach's E. carpathicus 
sensu stricto) is not yet recorded from Albania, but is quite common in the 
northern and eastern Balkans. In the NMNHS collection, it is found (Subgroups 
Al and A2) all over the territory of Bulgaria, north to Montana and Veliko 
Turnovo, and as far southeast as the Burgas District (Sveti Vlas near Nesebur, at 
the Black Sea coast). In the southwest (the Struma valley) this form is sympatric 
with the Subgroup Bl; however, I found no evidence of their hybridization. 

The Subgroup A3, represented in NMNHS by the material from many of the 
Aegean islands of Greece, roughly corresponds to what Kinzelbach (1975) 
considered a hybrid "subspecies" between his two species, to which he assigned 
the name E. carpathicus canciiota Birula, 1903 (originally applied only to the 
Crete population). It is difficult to speculate on a possible hybridization as no 
evidence of such is known other than an increased Tv value (9-10 in the Subgroup 
A3 instead of 7-S in the Subgroup Al from Bulgaria and northeast Greece). It 
should be noted that the tendency to the increase of Tv is also expressed in some 
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♦wn mainland populations from Bulgaiia which I designated as a separate 
northern, mainland P dear increMe m ^ to ^ 

*^r^^ <*«* A populations should involve analysis ° f * 

mate TJover the Balkans, and also from the southern Turkey, Romania and 
Crimea The isolated population of E. carpathicus from Crimea ("subspecies" E . c . 
tauricu*) appears to be very close to the Bulgarian Subgroup Al, and could be a 
result of a recent (Pleistocene) migration from the eastern Balkans (FET, 1997a). 

Finally a single sample from the analysed NMNHS material ("Group C" f rom 
the West Rhodope Mts in the southern Bulgaria) stands clearly apart in the £ 
carpathicus complex (to which I currently place it on the basis of non- 
trichobothrial characters such as metasomal morphosculpture and leg setation). 
This form might represent an evolutionary trend opposite to the "polytrichy", 
namely a dramatic reduction of trichobothrial numbers (with Tv = 6 to 7, et= 4 to 
5, and em = 3). The patellar trichobothrial formula of this population matches 
exactly that of some forms from the E. mingrelicus complex; however, its ratio et 
- est / est - dsb for the fixed finger is close to 1,0 which is characteristic for £ 
gennanus rather than for E. mingrelicus. In fact, earlier I (Fet, 1993) mentioned 
this form from Bulgaria as E. germanus croaticus Caporiacco, 1950. This issue 
requires further detailed investigation since my observations of the type of the 
latter form (from Velebit Mts, Croatia) shows that it does not appeal* to be close 
to E. germanus (C.L. Koch, 1837) but possibly belongs to the E. carpathicus 
complex as well. Although era = 3 is a fixed character for E. germanus and E. 
mingrelicus complexes (VA('H<)N, 1975), independent reduction of em series from i 
4 to 3 in rare cases has been recorded for the E. carpathicus complex, e.g. in E 
c. banaticus (C.L. Koch, 1841) from Romania (BoNAClNA, 1983) and in an Aegean 
island specimen from Serifos (see above, with a reduction even to em = 2-3). The 
Rhodope Group C might be a candidate for a "good" species; at this moment there 
is not yet enough evidence to present its description as such. 

It is clear now, however, that the territory of Bulgaiia houses an unexpected, 
previously unrecorded genetic diversity within the E. carpathicus complex, with 
at least three distinct phenotypic groups (A1+A2, Bl and C). Further 
investigations of the unique, dynamic genetic system represented by the genus 
Euscorpius in Bulgaria, Albania, and Greece is warranted with the application of 
modem morphological and molecular techniques. 
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CkopnuoHU (Arachnida, Scorpiones) om EaAkaHckiw 

noAyocmpoB 6 koAe^uume Ha Hai*uoHaAHiw 

npupogoHayneH My3eu B Co^uh 

Bukmop (DET 

(P e 3 k> m e) 

Bbpxy ckopnuoHume hq Ba/YkaHcku* noAyocmpoB ca ny6i\uky6aHU MUoAecm6o 
mpygoBe, ho mnxHama cucmeMamuka ocmaBa HencHa, oco6eHO Ha noAUMop<}>HUfl pog 
ICusctirpius. AHa<\u3upaHu ca 173 ckopnuoHa om apaxHOAOZU4Hume koAekuuu Ha 
HauuoHCL\HUH npupogoHayMeH My3eu npu BAH 6 Co^uh, npegocma6eHU om II. BepoH.Te 
6k.\K»q6am 6ugo6eme Mt\<nbitthu.< (/ibbt>.<u.< (Brullr) om A.\6qhuh u rbpu,ufl, Euscorpiut 
brmni sp. n. om AAoaHun, /«;. carpathicu.< (L.) s. lato om E"bA2apuH, A,\6aHUfl u r*puuau 
tuntf' duftmrrius (Brullr) om Pbpu,u* (IleAonoHec u ocmpo6ume Kacoc u Pogoc). 
IloAUMop(})HU5mi 6ug /•;. car-pat hints (L.) e pajgeAeH Ha 4>eHomunHu cpynu u nogepyi^ 
koumo ca onucaHu, 6e3 ga um ce gaBam ujviena. OnucaH e Ho6uam 6ug Euscorpiu* bervm 
sp.n. om CeBepHa AAGaHua (AAnem), koumo e Hau-6ucoko AuBeeiuuHm ckopnuoH 6 
EBpona u e cuMnampimeH c E. Carpathian (L.). 
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